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L2 oF . 8l A Sodium hyaluronate(NaHA)®} Alkanediyl-bis(dimethylalkylammonium bromide)
AR GA o] 3ol Wt AFE AU Y] SpeHA Fxof wiste] ARSI ARFES &
g A B4 FEolAd Has(Cune UetUle ZEA 2o TIHnE HoFgih o] 4 sk
olidel A AWFEY F7H 371t 29 HEZHAA NaHAALES oA AHBAGAER o]Folx
A9l FA4T AU AZET. NaHASH AHE/A| ] ZHEZAA oA shhe] NaHA %5t
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Abstract : A study on the associative properties of sodium hyaluronate (NaHA) and Alkane—bis
(dimethylalkylammonium bromide) surfactants in aqueous solution was investigated in relation to
the chemical structure of surfactants. As a result of measuring the interfacial tension, a parabolic
graph showing the minimum value (cmin) at a specific concentration was shown. Above this
minimum concentration the increase in interfacial tension is thought to be related to the formation
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of aggregates of NaHA chains and dimeric surfactants. The plot of viscosity vs surfactant
concentration shows a slight maxium at cun and a viscosity decrease at high surfactant

concentrations. Viscosity nonlinear behavior is related to the size increase due to the complex
growth and to the size shrinkage following from the interaction with electrolyte ions and free

micelles. The results of surface tension measurements show a broad region of surface tension

decrease, indicating the NaHA-surfactant interaction. The increase in surface tension above cpin

may be related to the adsorption of clusters,

consisting of free NaHA chains and dimeric

surfactant. The strong adsorption of surfactant is observed at high concentrations.

Keywords - sodium hyaluronate, dimeric surfactant, surface tention, viscosity, interface, polymeric
surfactant complex.
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. 1. Surface tension of NaCl-s—12 dimeric

™
a3

surfactant system in aqueous solution
vs log ¢ at different surfactant
structures. (a) Without NaHA (b)
With 0.1 wt% NaHA.
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Fig. 2. (@ Surface tension 0f 0.1 wt%
NaHA-NaCl-s-12 dimeric surfactant
system in aqueous solution vs log ¢ at
different surfactant structures (b) Plot
of log cmn obtained from Fig. 1b and
Fig. 2a vs parameter s.
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Fig. 3. (a) Surface tension of NaHA-NaCl-
s—12 dimeric surfactant system in

aqueous solution vs log ¢ at different
NaHA concentration (b) Plot of
surfactant concentration at minimum
ViSCOSity Cmin Obtained from Fig. 3a.
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AHSGA7E Asidr= ol A== HH AX
the e oulgith. ok NaHA®l Z7dsht
FAskE He AUEEAY =S WHEEEH
A2 A71Hew FA4d9t 54017}‘:}— AS ol
Ark. w22 2719 NaHA 2=0] ‘7’3% 74
HEAA oA A, HssHA HA

T con’Mle S7FSIE 2 AREEA &

Me A er Fastatt (Fig. 4). O]EHE]'O]
HAAE7t g A cr AFshe AL 2Ee]
A S7HAA 271 AL, cun OVl E
719 5@l TS| Hiom Eoldr
Hyaluronate 99| %2 NaHA A&l Sl
S | FEE9 AT whlEgol] ot 7t

zuy] @rE Qlste] Aad Hme] g B
o] §H=rh [20-22] . NaHA AR&el ol o
5 ol (Na")2 A ASEE(cme) ool %
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o] qfE 4 g aom. A4EA Bt
alAlEL kA oleoR 5Tt Zoln o|AL
A3 AAo FAD 7act g BAUL Ade
ZAoltt (Fig. 4).
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Fig. 4. Relative viscosity n/no of 0.1wt%
NaHA-NaCl-s—12 dimeric surfactant
system in aqueous solution vs surfctant
concentration at different surfactant
structures. 1o viscosity  of
NaHA at zero surfactant concentration.
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494 Sodium hyaluronate®} Ikanediyl-bis(dimethylalkylammonium bromide) AREAA Y] S A B A7 5

231 NaHA/o|A ARSAEA 229 22
FE cnin OVl WSl 2 ZAoR et
(Table 1). cun ©FAFQ] Z3F =L oA o]} e
AT JAES] EYAE SHlEth oA
hyaluronate & =717} NaHA A& Wl e
Asfd 2oy A mAdle] HH7A Adeatg

of oa) A Qe Hry] wEel Ao|t}h Ag
AR ELoA NaHA 3gA] BExFe] =
7he olgAl AHEEA7E NaHA FY ¢toz
Ao EojZith= AHEE QJu]itt

NaHA 334 el gl= AHSGA oel 4
= ez BE d& 4 Qrh

== —

Nps = (Mps - Mp) / MSO

M,s : molecular weight of NaHA/surfactant
complex, M, ! molecular weight of NaHA
without surfactant, My ; molecular weight of

surfactant dimer.

EG olgR Bl S ofefel o] At

p = Mp / Mpo

Mo ; molecular weight of one disaccharide
unit

Jejee olgAl AWM ©e e

hyaluronate disaccharide @9 2] Hl& p&

chewt 2t
o =2ny/ np

o] FHE Table 20 BFSHALE. cun 52
Ae g4og SE odR AY PHS o
= ARBAE 23 WS, NaHA/AREA
HEE 24 A A5 ARSI Sl

Table 1. Molecular weight of the NaHA-surfactant complex at different surfactant concentrations

C Dg() dgo Mps A2
(107 M) (10 cm%/s) (nm) (10° g/M) (10° cm*/g)
0.50 298 17 2.18 3.04
0.83 (cmin) 87 57 3.30 1.77

2.00 97 51 3.17 1.64
8.00 285 18 7.96 1.80
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Table 2. Aggregation parameters of NaHA-dimeric surfactant complex

C Mps
(102 M) (10° g/M) Nps p
0 1.51 0 0
0.50 2.18 959 0.50
0.83 (cmin) 3.30 2561 1.32
2.00 3.17 2375 1.23
8.00 7.96 9229 477
HE g el 1ol oRolAUSE & 4 9l ZApel 2
o AAWCIA EAe] uFGH Foh B
71/2 BACNA 26 NaHA Aol B2 A 2 o=Re o215t qAnstE sy
AR Ze WAL lokal Azt AR 2199 ot AY
A ol e AL AL 1E BA BEL
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