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ABSTRACT

The radiative degradation curve of carmellose sodium (CMC sodium) in aqueous solution has been reported. Both
densities and viscosities of aqueous (CMC sodium) in moderate concentrations irradiate. Gamma irradiation of
(CMC sodium) decreased the value of density, specific viscosities molar mass and hydrodynamic volume of CMC
sodium in solution. It also increases the value of Schulz-Blaschke constant, solute-solvent interaction and decreases
the Solute-solute constant in the solution of degradable CMC sodium.
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INTRODUCTION

Carboxymethylcellulose sodium (CMC sodium) whick structure is shown below, is widely used in aad

topical pharmaceutical formulations primarily fas viscosity increasing properties, viscous aquesmlgtion are
used to suspend powders intended for either tomicairal parenteral administratidh carboxymethylcellulose
sodium (CMC sodium) may also be used as a tahielebiand disintegrafit’ and to stabilize emulsioff.
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It is also used in cosmetics toiletries and foaatpicts. Because of its wide spectra of applicatamsdegradations,
polymeric CMC sodium and in particular in waterctuble compounds could provide a major attentiarrésearch

in this field ®. Relevant interest also includes the developméntadiation —sterilizable suspension of such
products.
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Carboxymethylcellulose sodium (CMC sodium) howeuardergoes substantial radiative degradation duthdo
presence of the aliphatic carboxyl ether linkagéhiir repeat units. Such developments will theftbe a major
breakthrough, since most of these polymeric praiane sterilized by ethylene Oxife

In our present investigation, we report the effffcGamma irradiation on structure — viscous behargtationship
of moderate dilute CMC sodium aqueous solutioreims of density, viscosity and related parameters.

MATERIALSAND METHODS

The CMC sodium is referred to carboxymethylcellelendium (Carmellose Sodium ) and it is used asdpow
material of USP grade was supplied by a Libyan @@WF) double distilled water was used to make q@ak
volumes of CMC sodium solution of 10 kg\roncentration for non degradable and find degradsamples of
CMC sodium , Mo and M respectively. The measurements were performedeasribed by Kulické®. The
accuracy of the density and viscosity measuremgass0.01% and 0.015% respectively. Ten samplesepfaped
solution were irradiated in air at room temperatbyea Canadian Cobalt- 60 Gamma Source locatedaimd
Hospital. Each sample was exposed to radiatiopradtant dose rate of 115 Rad \min. for differemiquis of time.
Monitoring the change in each sample was made irfatedyl after irradiation and at intervals afterwarfdr the
samples with finite degradable changes, by usiag/tscometric techniqu”

RESULTSAND DISCUSSION

The measured and calculated results are giverbia faand figs. 1, 2, 3 and 4. The variation itueftime of CMC
sodium solution with the exposure time of irradiatis shown in fig.1 which demonstrates the pragmfsgamma
session on the polymer chaih The degradation curve suggests the irradiatiahahaery marked session — in effect
up to 180 min, whereas no more effect is obserfted such exposure time.

Figs.2 and 3 show typical plots of density &nd specific viscositynép) values against mass concentratiop),(C
respectively; all being increasing over the mode@ncentration range involved. On the other hémel rate of
increment in these values after irradiation is bss those before irradiation. unlike the behawibsimple liquid,
the normal linear plots of density before and aftexdiation of CMC sodium in water as shown in. fgreflect the
action of physical entanglement of the polyrfiewhile the exponential increase in viscosity valbefore and after
gamma degradation demonstrate such action in dédate semi dilute concentration domains of aqueoMsCC
sodium®?. fig.3

Schulz — Blaschke equatiét?:
(nsp /G)= [n] + ksb ] nsp; 1)

While values of the relative average viscosity matess, (MV)r, and hydrodynamic volume Vh, Tablevédre
calculated according to the following form of Markouwink® equation:

[n]= 9.53 x10°kg*m®x <Mv>r °&7 )
Vh=(2/5) ] < Mv>/NA 3)
Respectively.

Where <Mv> is the average viscosity molar massMAds Avogadro’s constant. The calculated resutisve that
intrinsic viscosity, molar mass and hydrodynamidumte of CMC sodium in water is greater than tho$e o
irradiated one. This could be attributed to the kedrsession effect on the polymer ch&in Further more

consideration of results in table 1 indicates tldymer in water has a more extended configuratiwentthe
degradable one due to the greater solute solvearaiction?.
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Table 1. Intrinsic viscosity and related parameters of CM C sodium in water beforeand after y-irradiation at 25°C

Sample| §)/ 10° nkg? | Ksb/10® <MV>r Vh/10%° n?®
M, 6453.02 14.04 50253211 5.34
M 1686.51 31.28 | 1077333.9p 0.25

This would be in accord with high value of Schutaschke constant of degradable CMC sodium, concpaith
non-degradable one, Table 1. Indeed, ksb is arxinfiéluggions interaction coefficient and accordyngeflects
how far the viscosity of the system increase wittréase of polymer concentration, which is duéh&interaction
of neighboring chaiff® Thus for CMC sodium in water, and the solute-solotatracts are greater than for
degradable one. Consequently, for irradiated CMdusn, the solute — solvent interactions are greti@n the non
— irradiated one. This explains that CMC sodiumwiater undergoes chain session when exposed to gamma
radiation in air. The period of exposure time hassiderable influence on the amount of sessioncandequently
on the length of CMC sodium in water. Characteriratof density and viscosity of the polymer in moate
concentration domain before and after gamma irtixtiaeveals the fact that irradiation of CMC sadiinduces
degradation, which in turn decreased the mass, esitension configuration, solute —solute contact iacreases the
solute —solvent interpretation.
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Fig.1 Efflux time changes of CM C sodium in water with exposure time before and after y-irradiation at 25 °C
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Fig. 2 Linear increase of density with increasing concentr ation of CM C sodium in water before and after y- irradiation at 25°C
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Fig. 3 linear increase of specific viscosity with increasing concentration of CM C sodium in water before and after y-irradiation at 25°C
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Fig.4 linear increase of reduced viscosity with increasing specific viscosity of CM C sodium in water beforeand after y-irradiation at 25
0,
C
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