
1. Introduction
There is a steady increase in the number of contact

lenses worn for vision correction and beauty purposes,

and in 2017, 9.6% of the domestic adults use contact

lenses [1,2]. As the use rate of contact lenses increases,

the age of wear is young[3,4], and the number of

complications caused by wear of contact lenses for a

long time and wearing at sleeping is increasing[5]. It is

reported that dryness, the most common complication

of contact lens wear, is milder than other complications,
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Abstract  Although the use of silicone hydrogel contact lenses which are known to have high oxygen 
transmissibility is increasing, they are being sold without any product labeling of physical properties such as 
water content and oxygen transmissibility. To analyze the physical properties such as the water content and 
oxygen transmissibility of approved silicone hydrogel contact lenses, this study collected and analyzed the 
approval information published on the KFDA website. Of 68 cases of domestic silicone hydrogel contact lenses 
analyzed in this study, 61 cases (89.7%) did not meet the international standard for oxygen permeability. This 
is because lenses that are not different from hydrogel contact lenses were submitted for approval as silicone 
hydrogel contact lenses because there is no domestic standard for silicone hydrogel contact lenses. In future, 
besides the information published on the website, analysis of the physical properties of a wide variety of actual 
silicone hydrogel contact lenses on the market is required.
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요  약  산소전달률이 높은 것으로 알려진 실리콘 하이드로젤 콘택트렌즈의 사용이 증가하고 있지만 함수율과 산소전달률 
등 물리적 특성이 표시되지 않은채 판매되고 있다.본 연구에서는 국내에서 허가된 실리콘 하이드로젤 콘택트렌즈의 함수
율과 산소전달률 등의 물리적 특성을 분석하기 위하여, 식품의약품안전처 웹사이트에 공개된 허가정보를 수집 분석하였
다. 본 연구에서 분석된 국산 실리콘 하이드로젤 콘택트렌즈 68건 가운데 61건(89.7%)이 산소투과성에 관한 국제규격을 
만족하지 못하였다. 실리콘 하이드로젤 콘택트렌즈에 대한 국내규격이 부재하여 하이드로젤 콘택트렌즈와 차이가 없는 
제품도 실리콘 하이드로젤 콘택트렌즈로 신고되었기 때문으로 판단된다. 앞으로 신고된 정보 뿐만 아니라 유통되고 있는 
실리콘 하이드로젤 콘택트렌즈의 물리적 특성에 대한 분석이 요구된다.
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but it causes discomfort and leads to giving up wearing

contact lenses, which is the cause of higher proportion

of abandoners of contact lenses in Korea than in other

countries[6]. In particular, 40.4% of the domestic

contact lens users wear their lenses for a longer time

than recommended daily wearing time, and 43.3% of

them have been reported to do so although they are

aware of the fact[7], and Choi Ji-Young, Song

Yoon-Young[8] said that discomfort will increase for

younger women because higher proportion of them

tend to wear their lenses longer than the recommended

daily limit.

It is reported that complications such as corneal

edema, dryness, corneal neovascularization, corneal

neuropathy, changes in corneal morphology, corneal

infiltration, corneal opacity, and corneal endothelial

polymegethism which are caused by wearing soft

contact lenses for a prolonged period of time or during

sleep are closely related to hypoxia[9]. These

complications are related to the oxygen transmissibility

(Dk/t) of the physical properties of contact lenses. The

oxygen transmissibility is the value of the oxygen

permeability (Dk) divided by the thickness of the

material [10].

The soft contact lens should have a minimum

oxygen transmissibility of 12 Dk/t to supply the

minimum amount of oxygen required by the cornea

[11], and an oxygen transmissibility of 24 Dk/t or

higher to prevent corneal edema when the eyes are

open, and in the case of wearing during sleep, the

oxygen transmissibility should be 87 Dk/t to prevent

corneal edema[12]. There are reports that it is helpful

in relieving their subjective discomfort and objective

complications for consumers to replace their soft

contact lenses with low oxygen transmissibility with

those with high oxygen transmissibility[13]. The use of

products with high oxygen transmissibility helps

prevent complications; contact lenses of silicone

hydrogel with high oxygen transmissibility increase the

amount of dissolved oxygen in the tears between the

cornea and the contact lens, which provides enough

oxygen to the cornea and reduces the corneal edema to

the same level as that of the non-wearers[14].

The prescription rate of domestic soft contact lenses

has increased from 91% in 2010 to 98% in 2016,among

which the prescription rate of silicone hydrogel contact

lenses has increased from 17% in 2010 to 45% in

2016[15-19]. As the market penetration rate of silicone

hydrogel contact lenses has increased, domestic

manufacturers have also begun to release silicone

hydrogel contact lenses[20], which have begun to be

accepted by consumers because of their greatly

improved oxygen transmissibility[21]. Consumers’

interest in the information on the standards for contact

lenses such as oxygen transmissibility and water

content is increasing[22,23], and the Korea’s Ministry of

Food and Drug Safety has also disclosed approval

information on medical devices for consumers' interest

and convenience and correct use of such devices since

August 31, 2012, so the approval information on contact

lenses in the third grade medical devices is disclosed,

too [24]. Although silicone hydrogel contact lenses are

known to have good oxygen transmissibility, among

the silicone hydrogel contact lenses sold in Korea, 31

kinds of products have low oxygen transmissibility, but

their oxygen transmissibility is not indicated on the

products, so consumers must be careful when they

select their lenses[25].

Physical properties such as water content, oxygen

transmissibility, etc. of contact lenses affect corneal

complications, but products are on the market without

any physical properties such as water content and

oxygen transmissibility on the product labels. In

particular, although the oxygen transmissibility is

important information for consumers, it cannot be

confirmed at the time of purchasing, and opticians who

sell them cannot confirm the oxygen transmissibility,

either, so it is difficult to prevent corneal complications.

The purpose of this study was to find ways to

provide consumers with accurate information to realize

their rights to know by analyzing the physical

properties such as oxygen transmissibility, water
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content, light transmittance and ultraviolet transmittance

of the silicone hydrogel contact lens, which is known as

a product with high oxygen transmissibility among the

soft contact lenses disclosed on the website of the

Electronic Petitions Window on Medical Devices of

Korea’s Ministry of Food and Drug Safety.

2. Methods
2.1 Materials 
As of September 30, 2017, 827cases of soft contact

lens approval information registered by a domestic

company were investigated on the website of the

Electronic Petitions Window on Medical Devices of the

Korea’s Ministry of Food and Drug Safety. Among the

approval information surveyed, 137 cases were

analyzed, excluding information on licenses approved

prior to the official release of the information on

medical devices, products for export, and products

whose approval was revoked.

2.2 Methods
The materials of the contact lens were classified into

silicone hydrogel and hydrogel, and if the published

approval information includes the words "silicone

hydrogel lens", "silicone hydrogel", "silicone", "Si-Hy",

etc, or if their approval information includes PDMS

(polydimethylsiloxane)[26] or MPTS (methacryloxypropyl

trimethylsiloxysilane)[27], which is known as materials

for manufacturing silicone hydrogel lenses, they were

classified as silicone hydrogel, and all the others were

classified as hydrogel. Since the oxygen

transmissibility is not disclosed on the webpage of the

Korea’s Ministry of Food and Drug Safety, it was

obtained by calculating the oxygen permeability and

thickness of the material which were disclosed on the

webpage.

2.3 Statistical analysis
As for the collected data, descriptive statistics was

presented by IBM SPSS Statistics Ver. 24 (IBM Corp.,

USA), general characteristics were presented by

percentage, comparison of the mean values of the

ultraviolet cutoff rates was performed by the

Mann-Whitney U test, and comparison of the mean

values of the oxygen permeability, water content, lens

center thickness, and light transmittance was

performed by the independent t-test. ANOVA was

performed by classifying silicone hydrogels according

to their components and the post hoc tests were

performed using Tukey HSD. Pearson correlation test

was performed to confirm the correlation between

water content and oxygen permeability.

3. Results
3.1 Status of reports by year
The status of the approval information of 137 cases

is shown in <Table 1>. There were 69 (50.4%)

hydrogel contact lenses and 68 (49.6%) silicone

hydrogel contact lenses. The number of cases approved

is 8.8 (5.8%) in 2012, 28 (20.4%) in 2013, 27 (19.7%) in

2014, 40 (29.2%) in 2015, 24 (17.5%) in 2016, and 10

(7.3%) in 2017. The average number of cases approved

per month was 2.25; the average number of approved

cases in 2015 was 3.33 per month, which was the

highest, and the average number of approved cases in

2017 was 1.11 per month, which was the lowest. The

average number of hydrogel products per month was

2.08 cases in 2015 which was the highest, and that of

the silicone hydrogel products per month was 1.33

cases in 2014 which was the highest. Trends in the

approval of hydrogel contact lenses are shown in [Fig.

1]. Hydrogel contact lenses had been on the increase

until 2015, but declined steadily in 2016, while the

approvals of silicone hydrogel contact lenses have

steadily in creased, and in 2014 silicone hydrogel

contact lenses were given more approvals than

hydrogel lenses. The year 2017 was excluded from the

graph.
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Year
All products Hydrogel  Si-Hydrogel
freq.(%) MP† freq.(%) MP† freq.(%) MP†

2012 8(5.8) 2.00 4(2.9) 1.00 4(2.9) 1.00
2013 28(20.4) 2.33 18(13.1) 1.50 10(7.3) 0.83
2014 27(19.7) 2.25 11(8.0) 0.92 16(11.7) 1.33
2015 40(29.2) 3.33 25(18.2) 2.08 15(10.9) 1.25
2016 24(17.5) 2.00 9(6.6) 0.75 15(10.9) 1.25
2017 10(7.3) 1.11 2(1.5) 0.22 8(5.8) 0.89

137(100.0) 2.25 69(50.4) 1.13 68(49.6) 1.11
†Monthly permission

<Table 1> Yearly permission status of soft contact 
lenses

[Fig. 1] Trends in yearly permission status of soft 
contact lenses

3.2 Status of reports by manufacturer
From September 2012 to September 2017, the status

of the domestic manufacturers of contact lenses that

reported one contact lens or more to be approved by

the Korea’s Ministry of Food and Drug Safety is shown

in <Table 2>. There are 34 manufacturers in total; 8

(23.5%) of them are approved for hydrogel products

only, and 7 (20.6%) are approved for silicone hydrogel

products only, and 19 (55.9%) were approved for both

hydrogel products and silicone hydrogel products.

3.3 Physical properties
Comparison of the physical properties of hydrogels

nd silicone hydrogels is shown in <Table 3>. The

average light transmittance of all the products was

95.08%. The average light transmittance of hydrogel

was 95.14%, the average light transmittance of silicone

hydrogel was 95.01%, and the p-value was 0.059,

which meant that there was no significant difference in

light transmittance between the two product groups.

The water content was 45.15% for all the products;

44.91% for hydrogel and 45.39% for silicone hydrogel,

which showed that there was no significant difference

between the two product groups. However, the overall

average oxygen permeability was 16.50; the average of

hydrogel was 13.34, and the average of silicone

hydrogel was 19.69, which showed that there was a

significant difference in oxygen permeability between

the two product groups (p=0.006). Among the products

whose center thickness of each lens was published, the

overall average thickness was 0.090mm in 91 products;

0.085mm for the hydrogel and 0.092mm for the silicone

hydrogel, which showed that there was no significant

difference in the center thickness between the two

product groups (p = 0.261).

The overall average oxygen transmissibility

calculated from the oxygen permeability and the lens

center thickness was 17.98; the average oxygen

transmissibility of the hydrogel was 14.20, while the

average oxygen transmissibility of the silicone

hydrogel was 21.52, which showed there was a

significant difference between the two product groups

(p = 0.007).

Among the 46 products with automatic UV blocking

function, the average UVA blocking rate was 66.15%

and the average UVB blocking rate was 93.82%, which

means that the UVB blocking rate was higher than

UVA blocking rate. As for the average UVA blocking

rate, hydrogels were 58.93% and silicone hydrogels

were 69.65% (p = 0.010); as for the average UVB

blocking rate, hydrogels were 93.82% and silicone

hydrogels were 93.42% (P = 0.102).

Of all the products, 46 (33.6%) had UV protection

function; 31 (67.4%) were silicone hydrogel products

and 15 (32.6%) were hydrogel products. 45.6% of the

silicone hydrogel products had ultraviolet shielding

function and 21.7% of the hydrogel products had

ultraviolet shielding function; the ratio of silicone

hydrogel products was higher than that of hydrogel

products in ultraviolet shielding function.
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Company
Code

All products Hydrogel Si-Hydrogel

freq. rate freq. rate freq. rate
AA 5 3.6 3 2.2 2 1.5
AB 3 2.2 1 0.7 2 1.5
AC 5 3.6 1 0.7 4 2.9
AD 1 0.7 1 0.7
AE 4 2.9 1 0.7 3 2.2
AF 1 0.7 0.0 1 0.7
AG 3 2.2 2 1.5 1 0.7
AH 3 2.2 2 1.5 1 0.7
AI 5 3.6 5 3.6
AJ 4 2.9 3 2.2 1 0.7
AK 1 0.7 1 0.7
AL 4 2.9 4 2.9
AM 1 0.7 1 0.7
AN 5 3.6 4 2.9 1 0.7
AO 8 5.8 4 2.9 4 2.9
AP 2 1.5 2 1.5
AQ 10 7.3 8 5.8 2 1.5
AR 1 0.7 1 0.7
AS 2 1.5 1 0.7 1 0.7
AT 2 1.5 2 1.5
AU 4 2.9 4 2.9
AV 4 2.9 1 0.7 3 2.2
AW 5 3.6 4 2.9 1 0.7
AX 2 1.5 2 1.5
AY 3 2.2 3 2.2
AZ 14 10.2 11 8.0 3 2.2
BA 4 2.9 4 2.9
BB 11 8.0 1 0.7 10 7.3
BC 7 5.1 2 1.5 5 3.6
BD 3 2.2 1 0.7 2 1.5
BE 3 2.2 2 1.5 1 0.7
BF 4 2.9 1 0.7 3 2.2
BG 2 1.5 2 1.5
BH 1 0.7 1 0.7
　 137 100.0 69 50.4 68 49.6

<Table 2> Manufacturer status

　
Hydrogel Si-Hydrogel

p
N Mean±S.D N Mean±S.D

Light trans.
(%)

69 95.14±0.55 68 95.01±0.12 .059

WaterContent
(%)

69 44.91±8.19 68 45.39±6.30 .699

Oxygen per.
(Dk)

69 13.34±5.08 68 19.69±17.99 .006

Oxygen trans.
(Dk/t)

44 14.20±6.07 47 21.52±16.93 .007

Center thick.
(mm)

44 0.087±0.019 47 0.092±0.017 .261

UV-A block
(%)

15 58.93±12.09 31 69.65±9.60 .010

UV-B block
(%)

15 94.63±1.94 31 93.42±4.58 .102

<Table 3> Comparison of physical properties of 
hydrogel and silicone hydrogel

3.4 Correlation
The correlation between oxygen transmissibility and

water content is shown in <Table 4>. The overall

correlation coefficient was 0.439 and the p-value was

smaller than 0.001, indicating a clear correlation. As a

result of correlation analysis between hydrogel and

silicone hydrogel, hydrogel showed a strong correlation

whose correlation coefficient was 0.942 (p<0.001), and

silicone hydrogel showed a clear correlation whose

correlation coefficient was 0.409 (p = 0.001).

All products Hydrogel Si-Hydrogel

frequency 137 69 68

corr. coefficient .439 .942 .409

p-value <.001 <.001 .001

<Table 4> Correlation between transmissibility and 
water content

As for the scatter plot between oxygen

transmissibility and water content, the hydrogel contact

lenses are shown in [Fig. 2], and the silicone hydrogel

contact lenses are shown in [Fig. 3]. In hydrogel

contact lenses, almost all observations have a linear

relationship, whereas in silicone hydrogel contact

lenses, most observations have a linear relationship but

with outliers.

[Fig. 2] Scatter polt between oxygen transmissibility 
and water content in hydrogel contact 
lenses
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[Fig. 3] Scatter polt between oxygen transmissibility 
and water content in silicone hydrogel 
contact lenses

3.5 Analysis by silicone component
The results of classifying silicone hydrogel products

by silicone component are shown in <Table 5>. There

were 3 kinds of PDMS (4.4%) and 47 kinds of MPTS

(69.1%) and 18 kinds (26.5%) of non-identified

components (ETC).

The p-values of light transmittance, center

thickness, and UVB cut-off rate were 0.805, 0.620 and

0.371 respectively, which showed that there was no

significant difference in the results.

As for the water content, PDMS was 53.67%, ETC

was 46.11%, and MPTS was 44.59%; the water content

of PDMS was the highest and this was statistically

significant (p = 0.043). As a result of post hoc tests,

there was a significant difference in the water content

of PDMS and MPTS (p = 0.039), but there was no

significant difference (p=0.039) between PDMS and

ETC (p = 0.123), and between MPTS and ETC (p =

0.640).

The oxygen permeability of PDMS was 45.33, ETC

was 21.69, and MPTS was 17.29, which showed the

oxygen transmissibility of PDMS was the highest, and

this was statistically significant (p = 0.025). As for the

results of post hoc tests of oxygen permeability, there

was a significant difference between PDMS and ETC

(p=0.022), but there was no significant difference

between PDMS and ETC (p = 0.079) and between

MPTS and ETC (p = 0.629) respectively, and in the

homogeneous subsets, MPTS and ETC belonged to the

same group and PDMS belonged to the other group.

The UVA cutoff rate was 80.00% for PDMS, 75.50%

for ETC, and 66.43% for MPTS, showing a statistically

significant difference (p = 0.016). In the post hoc tests,

there was a significant difference between MPTS and

ETC (p = 0.100), there was no significant difference

between PDMS and MPTS (p = 0.100), and there was

no significant difference between PDMS and ETC (p =

0.786), but there was no significant difference in

homogeneous subsets.

PDMS† MPTS†† ETC p

freq.
(%)

3(4.4) 47(69.1) 18(26.5)

Light trans. 95.00 95.02±0.15 95.00 .805

W/C 53.67±7.51 44.59±5.79 46.11±6.68 .043

Oxy. per. 45.33±36.95 17.29±9.78 21.69±26.82 .025
Center
thick.

0.084±0.008 0.092±0.017 0.085±0.007 .620

UV-A 80.00 66.43±9.10 75.50±7.60 .016

UV-B 90.00 94.14±4.79 92.38±4.27 .371
†, a : polydimethylsiloxane, ††, b : methacryloxypropyl
trimethylsiloxysilane, c : ETC

<Table 5> Analysis of physical properties by 
silicone components

3.6 Analysis of oxygen transmissibility by 
silicone component

When the oxygen permeability was measured only

for the products with the center thickness disclosed,

PDMS was 45.33, MPTS was 17.45, and ETC was

11.00, and there was a statistically significant difference

(p = 0.002). In the post hoc tests, there was a

significant difference between PDMS and MPTS (p =

0.002), and also between PDMS and ETC (p = 0.013),

but there was no significant difference between MPTS

and ETC (0.763).

The oxygen transmissibility was the highest at 51.54

for PDMS, 19.78 for MPTS and 13.06 for ETC (p =

0.004), which showed a significant difference. As a

result of post hoc tests, there was a significant

difference between PDMS and MPTS (p = 0.003), and
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also between PDMS and ETC (p = 0.022), but no

significant difference between MPTS and ETC (p

=.816).

PDMS† MPTS†† ETC p

freq.
(%)

3(6.4) 42(89.4) 2(4.3)

Oxy.
per.

45.33±36.95 17.45±10.28 11.00±1.41 .002

Oxy.
trans.

51.54±37.31 19.78±13.45 13.06±2.75 .004

†, a : polydimethylsiloxane, ††, b : trimethylsiloxy silane, c : ETC

<Table 6> Analysis of oxygen transmissibility by 
silicone components

3.7 International standards
Reclassification of the products based on the

international standard ISO-18369-1:2017[37] is shown

in <Table 7>. Although only 7 products (10.3%) met

the international standards, the average oxygen

transmissibility was 63.86±0.37Dk/t, which was

excellent. However, the average oxygen

transmissibility of 61 products (89.7%) was only

13.95±47 Dk/t.

frequency(%) mean±S.D

<30 61(89.7) 13.95±0.47

30≦ 7(10.3) 63.86±10.37

<Table 7> Oxygen permeability classified according 
to international standards in Silicone 
hydrogel contact lenses 

4. Discussion
If a soft contact lens with a low oxygen

transmissibility is used for a long time, complications

such as corneal edema, neovascularization, and corneal

opacity may occur and lead to blindness. In order to

prevent such complications, efforts have been made to

make soft contact lenses with high oxygen

transmissibility; silicone hydrogel contact lenses have

high oxygen transmissibility, so they are ideal

materials for manufacturing soft contact lenses, which

is suitable even for wearing while sleeping [28,29]. As

such, silicone hydrogel contact lenses can prevent

complications caused by the use of contact lenses

thanks to their excellent performance, so their use has

been gradually increasing, and domestic manufacturers

have introduced many products [15-21].

According to the Guidelines for the approval of

contact lenses and the drafting of technical documents

of the Korea’s Ministry of Food and Drug Safety,

manufacturers are to fill in the 'shape and

structure-working principle' item with the material,

type, and design of the lens (spherical, aspherical, toric

lens) , the type according to the usage (disposable,

durable), the type according to the performance (for

myopia, for hyperopia, and for astigmatism), UV

blocking properties, water content, oxygen

permeability, color, etc, and they are to fill in the

‘performance’ item with vertex power, cylindrical

power, water content, oxygen permeability, visible light

transmittance, UV cutoff rate, etc[30]. However, the

oxygen transmissibility, which is important for the

prevention of complications, is a very important

information for consumers when they select products,

but here comes up a problem that manufacturers do not

mark oxygen transmissibility because it is not

mandatory to do so in accordance with the Medical

Devices Act [22, 31].

KIM Tae-hoon [32], who was in charge of the

analysis on the manufacture and sale of contact lenses,

found that the domestic standards have very poor

agreement with the ISO international standards, and 14

of the 19 domestic standards are withdrawn from the

ISO standards, and KIM Tae-im [33], who was in

charge of a study for the amendment of the standards

for the safety of contact lenses, conducted by the

National Institute of Food and Drug Safety Evaluation,

recommended that the oxygen permeability and oxygen

transmissibility should be indicated on the product in

order to ensure the quality and stability of the medical

devices, and international competitiveness. However,
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due to the backlash from domestic contact lens

manufacturers, the recommendation for oxygen

permeability/transmissibility notation was not carried

out [34].

While consumers' right to know about soft contact

lenses is not guaranteed, according to YEOM Ju-ri

[35], 53.2% of consumers of silicone hydrogel contact

lenses selected them for their eye health and they were

highly satisfied with dryness, comfort, etc., but only

7.8% were satisfied with the degree of reduction of eye

diseases. In particular, only 4.3% of the respondents

said that they were satisfied with domestic silicone

hydrogel contact lens about the decrease in eye

diseases, which means they were generally not

satisfied with their choice of domestic silicone hydrogel

contact lens for their eye health. Also, it was reported

that they were most discontented with the high price.

This is also related to the report that many silicone

hydrogel contact lenses do not meet the oxygen

transmissibility of 24Dk/t, which can prevent corneal

edema, and this proves that silicone hydrogel contact

lenses cannot meet the expectations of consumers who

chose silicone hydrogel contact lenses for their eye

health [12,25].

Although the number of silicone hydrogel contact

lenses is increasing, the average oxygen transmissibility

of silicone hydrogel contact lenses is 21.52±6.93Dk/t,

which is significantly higher than the average oxygen

transmissibility of hydrogel contact lenses of 14.20±

6.07Dk/t, but it did not meet 24Dk/t, which do not

cause corneal edema when eyes are open (p = 0.007).

In the present study, as for the correlation between

oxygen transmissibility and water content, hydrogel

contact lenses showed a strong positive correlation (R

= 0.942, p < 0.001), and silicone hydrogel contact lenses

showed a clear positive correlation (R = 0.409, p =

0.001). However, in a previous study that investigated

the relationship between silicone hydrogel contact

lenses and water content, the higher the content of

silicone, the lower the water content, indicating a

negative correlation [36]. The average oxygen

transmissibility of the three kinds of the silicone

hydrogel contact lenses using PDMS was 51.54±

7.31Dk/t, which meant that all of them were good

enough to prevent corneal edema. However, the

average oxygen transmissibility of 42 kinds of silicone

hydrogel contact lenses using MPTS was 19.78±

3.45Dk/t, and the average oxygen transmissibility of

the two kinds of the unidentified silicones was

13.06±2.75 Dk/t. Among the 42 kinds of silicone

hydrogel contact lenses using MPTS, oxygen

transmissibility of 24 kinds was less than 24Dk/t and

some products had the lowest level of 6.67Dk/t.

Although silicone hydrogel contact lenses are known

to have a high oxygen transmissibility, the reason

those that have such low oxygen transmissibility are in

circulation is that there is no standard specifications for

silicone hydrogel contact lenses. The International

Organization for Standardization (ISO) specifies

ISO-18369-1:2017 for contact lenses with high oxygen

transmissibility, which is shown in <Table 8>. ISO

added group V to the standards in 2009, stipulating

enhanced oxygen permeable materials such as silicone

hydrogels. This stipulates that oxygen permeability

should be 30Dk or more and the increased oxygen

permeability should not be attributable to the increase

in water content. Of the 68 kinds of silicone hydrogel

contact lenses analyzed in this study, only seven

products (10.3%) satisfied the requirements of Group V

specified in the International Standard ISO

18369-1:2017. Hydrogel contact lenses and silicone

hydrogel contact lenses showed no difference in

physical properties except oxygen transmissibility (p =

0.007) and UVA protection rate (p = 0.010).

Group
Suffix

Hydrogel material

Ⅰ Low water content, non-ionic
Ⅱ Mid and high water content, non- ionic
Ⅲ Low water content, ionic
Ⅳ Mid and high water content, ionic

Ⅴ
Enhanced oxygen permeable materials (e.g. silicone
hydrogel)

<Table 8> Group suffixes for materials in ISO 
18369-1:2017
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In this study, approval information of 68 cases of

silicone hydrogel contact lenses were analyzed, which

showed that only seven products met the international

standard for oxygen permeability of such lenses. This

was not very different from the previous study that

showed there was no difference between the oxygen

transmissibility of silicone hydrogel contact lenses and

that of hydrogel contact lenses, both of which were

domestically approved [25]. Although silicone hydrogel

contact lenses are known to have excellent physical

properties such as oxygen transmissibility [21], those

that do not meet the international standard are also on

the market. We believe this is because anything can be

called a silicone hydrogel contact lens as long as it

contains a silicone component, and we believe this

problem arises due to the absence of any domestic

standard such as no necessity for marking information

on their physical properties on the product labels.

Domestic standards should be established corresponding

to ISO that has the standard for high oxygen

permeability products including silicone hydrogel, and

the content of mandatory marking should be revised so

that the physical characteristics such as oxygen

transmissibility may be marked on the products to

protect people’s right to know and promote people’s eye

health.

Other physical properties of soft contact lenses

include modulus, contact angle, etc., but this study has

limitations by analyzing only the items reported to the

Korea’s Ministry of Food and Drug Safety such as

oxygen transmissibility, water content, ultraviolet

transmittance, etc. To analyze the physical properties

of the products which are not reported to the Korea’s

Ministry of Food and Drug Safety, additional research

is needed to analyze such physical properties by

directly collecting the soft contact lenses on the market.

5. Conclusions
Of the 68 silicone hydrogel contact lenses approved

in Korea, 61 (89.7%) products failed to meet the

international standard for oxygen permeability, which

is due to the lack of official domestic specifications of

the products. In addition, product information such as

oxygen transmissibility provided to the consumer is

limited, which is due to the lack of regulations about

essential product information on the labels. This

situation can be a risk factor for the public eye health.

Therefore, to induce quality improvement of the

products by establishing domestic standards

corresponding to the international standard and to

provide accurate information to consumers, it is

necessary to mandate the labeling of information on the

physical characteristics such as water content, oxygen

transmissibility, etc.
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