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Comparison of Osmolarity of Various Artificial Tears Products Commercially
Available in South Korea
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Purpose: To compare the osmolarity of various artificial tear products commercially available in the Republic of Korea.
Methods: The osmolarity of the artificial tears was analyzed using TearLab® and Multi-Osmette™. We divided the artificial tear
products into five groups, including hypo-osmolar 0.18% sodium hyaluronate (HA), iso-osmolar 0.1%, 0.15%, 0.3% HA, and
0.5% carboxymethylcellulose sodium (CMC), and measured three products per group.

Results: Among the 12 products of iso-osmolar artificial tears, there were seven products (58.3%) < 300 mOsm/L, and among
the three products of hypo-osmolar artificial tears, there were two products (66.6%) < 150 mOsm/L. A significant difference (p <
0.05) was observed between the iso-osmolar 0.3% HA group and the hypo-osmolar 0.18% HA group. In the iso-osmolar 0.1%
HA and 0.15% HA, the difference between the products in each group was approximately 12 mOsm/L, and the CMC group had
the smallest deviation among products, which was close to 300 mOsm/L. There was a significant difference of 305.57 + 6.38
mOsm/L in the iso-osmolar 0.15% HA group, 293.44 + 8.71 mOsm/L in the 0.1% HA group, and 285.67 + 3.67 mOsm/L in the
0.3% HA group (p < 0.001). There was no significant difference in osmolarity between the iso-osmolar products containing HA
and CMC (p = 0.117).

Conclusions: There was a difference in osmolarity between the published and actual measured values of commercial artificial
tears, and there was a difference in osmolality depending on the content of HA and the manufacturer.
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0.18% 3|LFE=2AKsodium hyaluronate, HA)o| $H-3-% o
A 7t g 22% (Kynex 1%, Alcon, Seoul, Korea), E]o]@
o| A(Tearin S, DHP Korea, Seoul, Korea), 3|&= ujy]™
(Hyalu Mini™, Hanmi, Seoul, Korea)2 A1A3}%1, 53¢
4 9258 el 006 STURENS] B8 2ol o
2534 0.1% (Hyalyuni, Taejoon, Seoul, Korea), E]o{g
2](Terain Free, DHP Korea, Seoul, Korea), 3| OP—F‘_
(Hyaluron, Hanlim, Seoul, Korea)2, 544 228 X9
0.15% SILEMO] 4T FolAE FalLGY 0.15%
(New Hyalyuni 0.15%, Taejoon, Seoul, Korea), E]o]Zl 3]
(Tearin P, DHP Korea, Seoul, Korea), 3Jo}#2 uwiA
0.15% (Hyaluronmax 0.15%, Hanlim, Seoul, Korea)E, &
A 228 XY 0.3% s|YdFEL 0] FRd FoA=
3|34 0.3% (Hyalyuni 0.3%, Taejoon, Seoul, Korea), E]
o] of|3Z(Tearin F, DHP Korea, Seoul, Korea), 3]o}F=
W2 0.3% (Hyaluronmax 0.3%, Hanlim, Seoul, Korea)E, 5%
d oA E FEO FHEAHEAAERE A(Carboxymethylcellulose
sodium, CMC) 0.5%7} 3ko-5 oA l=Za] ZgA™
(Refresh Plus™, Allergan, Seoul, Korea), T]2F 3&4|(Dr.
Fresh, DHP Korea, Seoul, Korea), w=¢i” 0.5% (Nunen® 0.5%,
Hanmi, Seoul, Korea)E 22} A74gslo] A331%t](Fig. 1).
TearLab™2 oF 50 nLo| =EeF0 2 ZAo] 7ps3hH S
Z ool AE el 4= qlew 71719 FriAdo] thE
e AE Z74 Al v FHolu dFH o= ARgsE7]e
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T 22 AR B2 AaolA AFHUH, 2 A,
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A7) Al weElgaa, AR TEEE ARkl 7719 &

Figure 1. TearLab® osmometer and artificial tears used in this
study. The artificial tears products were divided into five groups
according to the type of ingredients and osmolality. For each
group, three different products were selected and measured.
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Table 1. Artifical tear osmolarity
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Catagory Manufacturer Product Average Osmolarity (mOsm/L) p-value'

Iso-osmolar, 0.1% HA Taejoon Hyaluni 0.1% 287.67 + 2.08 0.061
DHP Korea Tearin Free 298.00 + 1.00
Hanlim Hyaluron 299.67 + 4.93

Iso-osmolar, 0.15% HA Taejoon New Hyaluni 301.00 + 2.64 0.063
DHP Korea Tearin P 302.67 + 3.51
Hanlim Hyaluronmax 0.15% 313.33 £+ 3.05

Iso-osmolar, 0.3% HA Taejoon Hyaluni 0.3% 284.67 + 1.53 0.032
DHP Korea Tearin F 288.00 + 1.00
Hanlim Hyaluronmax 0.3 % 282.00 + 1.00

Iso-osmolar, 0.5% CMC Allergan Refresh Plus 299.67 + 2.52 0.630
DHP Korea Dr. Fresh 301.67 + 2.52
Hanmi Nunen 300.33 + 1.53

Hypo-osmolar, 0.18% HA Alcon Kynex2 141.00 + 1.00 0.026
DHP Korea Tearin S 151.67 + 1.15
Hanmi Hyalumini 144.33 + 0.58

Values are presented as mean + SD.
HA = sodium hyaluronate; CMC = carboxymethylcellulose.

*Statistically significant differences (p-value <0.05) in Kruskal-Wallis test.
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Table 2. Comparison of artificial tears osmolarity grouped by composition
Iso-Osmolar Hypo-osmolar
0.1% HA 0.15% HA 0.3% HA 0.5% CMC 0.18% HA
Osmolarity (mOsm/L) 293.44 + 8.71 305.67 + 6.38 285.67 + 3.67 300.56 + 2.13 145.67 + 7.8
p-value <0.001" 0.117"

Values are presented as mean + SD.
HA = sodium hyaluronate; CMC = carboxymethylcellulose.

*Statistically significant differences (p-value <0.05) in Kruskal-Wallis test; TStatistically significant differences (p-value <0.05) in Mann-Whitney

U-test.
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Figure 2. Graphs based on the content of sodium hyaluronate
in iso-osmolarity products. Graphs showed the highest at
0.15% sodium hyaluronate and the lowest at 0.3% sodium hy-
aluronate, and this tendency was similar regardless of the
manufacturer. HA = sodium hyaluronate.
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