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Evaluation of Molecular Weights of Hyaluronate Preparations by
Multi-Angle Laser Light Scattering

Chikako Yomota®

Hyaluronate (HA), a glycosaminoglycan polysaccharide, has been used for osteoarthritis, periartritis of the
shoulder and rheumatoid arthritis by intraarticular administration, and in ophthalmic surgery such as anterior

segment surgery, and eye lotion.

In this study, the molecular weight (Mw) of HA preparations were estimated by size-exclusion
chromatography (SEC) system consisted of a refractometer (RI) and a multi-angle laser light scattering
(MALS). From the results, it has been clarified that a successful characterization of HA samples with Mw up

to 2-3x 10° g/mol was possible by multidetector system.

Keywords: hyaluronate; size-exclusion chromatography; multi-angle laser light scattering
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Fig.2 Chromatograms of 8 kinds of HA preprations showing raw voltage traces for light scattering.
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Table 1. Weight average molecular weights and radius of
gyrations (Rg) for hyaluronate samples using SEC-MALLS

Mwx10™ (SEC-MALLS)

Sample Rg(nm)
No.l No.2 No.3 Average RSD( %)
1 345 337 338 340 1.3 256 +0
2 359 349 346 351 1.9 260+ 0
3 272 281 277 277 1.6 225=x1
4 232 232 226 230 1.5 192 +4
5 135 135 133 134 0.9 1592
6 102 101 102 102 0.6 1321
7 111 109 109 110 1.1 136 1
8 102 101 101 101 0.6 126 2

Sample No.1,2,4,5 : Ophtarmic use
Sample No.3,6,7,8 : Intraarticular use
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Table 2. Molecular weights of hyaluronate(HA) preparations
Mwx10*

Sample Intrinsic viscosity(dl/g) Mvx10™*™

No.  1999° 2003 1999 2003" LALLSMALLS
1 26.4 33.0 173 230 250 340
2 35.6 31.8 254 219 244 351
3 - 291 - 196 - 277
4 26.2 267 171 175 180 230
5 19.4 184 117 109 121 134
6 14.9 16.1 83 9 95 102
7 14.6 161 81 92 109 110
8 13.3 157 72 g9 109 101

* The values obtained in 1999.

** The values obtained in 2003.
*** Viscosity average molecular weights calculated using

Laurent's equation.G)
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Fig.4 Relationship between molecular weight(Mw) of hyaluronate
preparations obtained by SEC-LALLS and those by SEC-MALLS
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