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Comparison of Physical Properties of Medical Compression Stocking Materials
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Abstract : This study investigates the improvement of domestic compression stockings by comparing and analyzing the
characteristics of materials and fabrics of medical compression stockings developed in Korea and domestic imported com-
pression stockings. Among imported compression stockings currently available in Korea, three brands with high sales
rates are selected by countries (USA, Italy, and Germany) to measure the physical and mechanical properties of the mate-
rial. Medical compression stockings to be analyzed were selected as M size pantyhose included in 20-30mmHg. As a
result, the tensile elongation of medical compression stockings selected in this study was the highest in Korean products
in the ankle, while the highest in the US was in the thigh, and the elasticity of Italian products was low. The recovery
rate of the kidneys was similar for all four ankles. The ankle weight was the highest except for Korean products that
showed the highest weight of the thigh and difference from products of other countries. US product also showed high
shape stability due to high recovery of tensile strength from high value RT. Italian products showed low banding and shear
values; however, shape stability was poor with good drapeability. In Germany, LT and RT values were low, but clothing
comfort was considered excellent. In Korea, LT and RT values, banding and shear characteristics were high, and drape-
ability was poor. Stiffness was good, but recoverability was excellent.
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Table 1. Basic description of tested stocking fabrics
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Country Brand Specified ankle pressure (mmHg) Materials (%)
USA Jobst 20-30 Nylon 66.6 / Polyurethane 33.4
Italy Jobstocking 22-27 Nylon 70.3 / Polyurethane 29.7
Germany Veni 22-24 Nylon 64.9 / Polyurethane 35.1
Korea Legfree 20-30 Nylon 67.4 / Polyurethane 32.6




Table 2. Optical microscope of tested stockings
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Fig. 1. Tensile of fabrics at different locations of tested stockings.
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Fig. 2. Elastic recovery of fabrics at different locations of tested
stockings.
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Fig. 3. Air permeability of fabrics at different locations of tested
stockings.
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Fig. 4. Weight of fabrics at different locations of tested stockings.
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Fig. 5. Thickness of fabrics at different locations of tested stockings.
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Table 3. The testing indices and corresponding instrument settings

Properties Indices Symbol Unit Instrument settings
Tensile energy WT gf~cm/cm2
. Linearity LT -
Tensile Tensile resilience RT % KES-FBI
Tensile strain EM %
. Bending rigidity B gf‘cmz/cm
Bending Hysteresis of bending moment 2HB gf-cm/cm KES-FB2
Shear stiffness G gf/em. degree
Shearing Hysteresis at 0 = 0.5° 2HG gf/cm KES-FBI1
Hysteresis at 0 = 0.5° 2HGS5 gf/cm
Linearity LC -
Compression Compressional energy WwC gi“cm/cm2 KES-FB3
Resilience RC %
Coefficient of friction MIU -
Surface Mean deviation of MIU MMD - KES-FB4
Geometrical roughness SMD pm
. Weight w mg/cm2
Construction Thickness T mm KES-FB3
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Fig. 6. Tensile properties by wale and course.
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Fig. 7. Bending properties by wale and course.
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Table 4. Mechanical properties of medical compression stockings

Country USA Italy Germany  Korea

Properties M M M M
LT 1.168 1.090 1.060 1.229
WT 11.95 10.38 9.95 12.90
Tensile

RT 77.86 52.09 73.96 61.88
EMT  41.17 38.48 37.97 40.36
B 0.0619 0.0153 0.0356 0.0490

Bending
2HB  0.1166 0.0141 0.0671 0.1599
G 1.14 0.65 0.69 1.45
Shear 2HG 1.68 0.65 1.18 2.95
2HG5 1.68 0.65 1.18 295
MIU  0.232 0.163 0.311 0.243
Surface MMD  0.0081 0.0088 0.0178 0.0081

SMD 2334 2.805 2.399 1.979

LC 0.671 0.895 0.856 0.931

Compression wC 0.110 0.038 0.065 0.198

RC 43.16 65.87 61.21 29.78

Thickness T 1.369 0.531 0.933 1.326
Weight W 294922  8.0120 234800  23.5420

o o 2=
"= %Tg}]\‘:}

Table 5. Hand value of medical compression stockings

Count
w USA Italy Germany  Korea
Properties

KOSHI 8.30 3.35 5.93 8.07
FUKURAMI 542 2.83 432 4.78
SHARI 3.11 5.31 4.45 0.97
THV. 3.21 2.84 3.12 2.87
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