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STRILIZATION HEAT EFFECT TO GEL BASE PHYSICAL
PROPERTIES: ELLING AGENT CMC NA AND CA ALGINATE
CASE S5TUDY

Sri Hartati Yuliani, Achmad Fudholi, Suwijiye Pramena and Marchaban
Earufty of Pharmacy Gadjeh Mada Universitg

ABSTRACT

One requirement of semisolid dosage forms that applied to open wound is sterile. Sterilization
commanly used is dry and wet sterilization, The abjective aof this research was to search the influence
of dry and wet heat in starilization process to the change of physical properties of gal base obtained.
In wet heat sterilization, gel base was sterilized with autoclave at 115 °C for 30 minutes. In dry heat
sterilization, CMC Ma was put on an oven at 160 °C while Ca Alginate at 150 °C, sach of them for an
hour. Then CMC Ma and Ca Alginate were turned into gel base In addition, gel base without
sterilization is made as comparisan. The next day, the physical properties ie. viscosity and spreadability
of the gel bases were measured. The influsnce of wet heat to viscosity and spreadability i1s compared
to that if dry heat. The influence is shown by the change of viscosity and spreadability of the gel base
to the gel base without sterilization process. The result showed that dry heat had bigger influsnce to
viscosity and spreadability of gel base than wet heat, In wet heat, the gel viscosity decreased to 4,17
dPas and 73,33 dfas in dry heat at high level of the mixture of CMC Na and Ca Alginate. The same
result emerges at intermediate and low level of the mixture. In wet heat, gel speadability increased to
00123 gemdsec and (L1846 gem/fsec in dry heat at high level of the mixture of CMC Ma and Ca
alginate, The same result emerges at intermediate and low level of the micture.

Keyword: dry heat, wet heat, CMC-Ma, Ca-Alginate, physical properties

INTRODUCTION

Hydrogels are three dimensional network that are farmed by physically and chemically crosslink
of polymer in water, Hydrogels have to be sterile before being spplied 1o open wound (Mayhan and
Crean, 200%; Adel, et al, 2010)

Sodium Carhosymethylcellulose (CMC Ma) is an anionic polymer aveilable at various grades that
differ in degree of substitution and molecular weight (Zatz and Kushla, 1996). Figura 1 shows an ideal
CMC Ma structure that has 1 degree of substitution. Water molacule at any ternperatures can not force
the chain to hydrate them. [t explains that CAMC is water insoluble (Hoefler, 20113

CMC Ma can be sterilized in the dry state by mainlaining it at temperature of 160 *C for 1 hour.
This process results significant decrease in viscosity of the solution preparad from sterilized material.
Aquecus salutian of CMC Ma may be sterilized by autoclaving. This process reduces the viscosity of
the CMC Ma solution for about 25%. However, this reduction of viscosity is less than CMC Ma solution
prepared from material sterilized in the diy state (Rowe et al, 2006)
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Figurel, ChC Ma Stuciure

The 2™ Internariona! Conférencer on Plarmasy and Advance Phariacentical Seiences 1011




Lizeition fleal Effect o Crel Bave Pisical ..

Alginate iz a polvsaccharide that contains of severzl units {ypically 100 -30000 menomer linked
tgether in flexible chain. Alginate is linear co-polymer of a-L-guluronate dan a-o-mannuronzts. 1ts
galling properties are darived from the binding of Ca ions lacalized betwesan homopalymeric blocks of
guluronate residues (Funduenu et al, 1959). Ca Alginate may be stenlized by autoclaving at 115 =C for
30 minutes or dry heat 2t 150 "C for 1 hour {Rowe et al, 2006).
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Figure 2, slginate structurs,

METHODOLOGY
Preparation of hydrogel base
RS Carbopol 241 075

CMC Ma 0.5

Ca Alginate L0 _
Triethanolaminel Glycerol 125
water ad 100

Table L Mixture of CMC-Ma and Ca-Alginate at various lavel

lewvel CMC-Na (g) Ea-AIEinate {9}

High 02 0.5
Intermediate 05 1.0

Low 08 15

o cry heat sterilization. CMC Ma is put in an oven at 160 "C for an hour while Ca Alginate at
150° C, each ot them for an hour. In the azeptic room, CMC Ma is poursd to aqua pa and stirred with
mixer at 400 rpm for 10 minutes. It s added with Ca &lginate, stirred for 10 minutes at 400 rpm also.
Then, it is added with sterilized solution mixture of TES, Glycerol, and Carbopol, stirved for 10 minutes
ab 400 rpm. Then, the physical properties of the gel base are determined.

On wet heat sterilization. CMC Nz is poured to water and stirred with mixer at 400 rpm far 10
minutes, It is added with Ca Alginate and stirred for 10 minutes at A0 rpm. Then, it is added with
Glyceral and Carbapal, stirred until it becomes hamogeneous. Then, it is added with TEA. [t is sterlized
with auteclave 115 °C for 30 minutes. Then, the physical properties of the gel base ara determined.

Determination of physical properties

Vizscosity determination. Gel base is put in to a container. Then, the portable viscometer is put in
the container. Viscosity is obtained by monitaring the moving of the viscosity pointer.

Spreadability determination. The gel base weights 2 g is put in the middle of the ground glass
slide, The gl is sandwiched between bwo ground olass slides. A 1 kg weight is placed on the top of the
twa slides for 3 minutes. The top shide is subjected Lo pull of the 80 g. The time and the distant nzeded
to separate the two slides are noted. Spreadability is then calculated using the fellowing farmulz 5 = M
¥LfT
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Where, 5 = iz speadabilily, M = is the weight in the pan {tied to the upper shide), L = is the

leagth maved by the glass slide, 2nd T = represont the time ta separate the slide completely from each
ather

RESULTS AND DISCUSSIONS

One requirement of semisolid dosage forms that applied ta open wound is storile. Sterlization
process commonly used is wet slenlization, Wol sterilization Using autoclave decreases viscosity of the
gel base (Rowe ot al, 2008). Decreasing of viscosity may be caussd oy depolimerization of polymer at
wet stenlzation process.  During wet  sterilization pracess hydrolysis may occur. Tt causes
depalymerization occur. On the dry sterilization, depolymerization may be caused by axidation
process, IUis interesting to study the phenomena hzppened during sterilization process that inflluences
physical properties of gel base. The objective of this study is 1o search the influence of wet heal and
dry heat during stenlization process to the physical properties of the gel base containing CMC Na and
Ca Alginate. Physical properties studied are viscosily and spreadability. This study iz applied to three
levels of the mistures of CMC Ma and Ca Alginats, i e, ligh, intermediate and low levels
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Figure 3. Viscosity of hydroge| base
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Figure 4. Spreadability of hydrogel base

The influence of the stenlization heat to gel base physical properties is shown by the change of
viscosity and spreadability of the gel ase. The changes of gel base viscasily sterilized by wet heat are
less than that sterilized by dry heat {figure 3). Sirmilar result shown in the speadability properlies. The
changes of gel base spreadability sterilized by wet hezt are less than that sterilized by dry heat (figurs
4} In other word, wet heat sterilization has simaller influence to the viscosity and spreadability of gel

base than dry heat stefilization. The same result emerges al high, intermediate and low level of the
mistLre,
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Teble 2 Viscosity and spreadability of gel bass

Lization Hea! Effect to Gol Buse Phisioal

Lvel Heat Viscosity Change of spreadability Change of
viscosity spreadability

High Wet heat 2R00041235 417 20404000145 00123
Oy hveat 232502822 23.33 0.3519=0.0R00 1.1846
Without heal  255.83+10.21 Q2073200104

intermediale Wer heat 125.83+376 40.83 02018005132 0.4114
Ory heat 97504224 5017 1.E435 02391 1014z
Without heat 15667+£2 58 0833300223

[ Wt heat B7921046 A7 LOBT2=0.76R6 Q4402
Dy heat 40831304 31.25 B.5817206212 36974
Withoul heat T20g+2 46 4 BRa3=0.7015

Hoefler {2011) said that raising or lowenng the CMC MNa solution termperature has no pErmanent
effect to the viscosity properties. Depolymerization of CMC Mz occur when the salution is flattenod
extremely high temperature for long time heating. Depalymerization causes decreasing viscosity of the
gel base. The termperature of the wet heat sterlization is not high enough to degrade the cellulase.

Ta form a gel, Alginates must contain a sufficient level of guluronate monamer in a black to
react with Calcium, The gel properties of Alginate are derived from the interaction between Caleium
ien and guluronate blacks. Serp (2002) said that temperature and duration of thermal treatment of
Alginate gels influence the polysaccharide netwark.

On the dry heat sterilization, temperature (160 *C) and duration of thermal treatment (&
minutes} have higher value than wet heat sterilization process (115 °C, 30 minutes). Therefore, the
possibility of depolimerization of CMC Na is bigger on dry heat than on wst heat sterilization. It is
praven by the fact that the decreasing of viscosity and the increasing of spreadability of gel base
sterilized by dry heat is bigger than those sterilized by wet heat. On the other hand, the raise of
temperature and duration of thermal treatment will decrease the viscosity of the Ca Alginata solutian
due to rearrangement and leakage of hemepelymer blacks of Ca Alginate

Ory heat sterilization has bigger influence to viscosity and spreadability of gel base than wet
heal sterilization. It is beczuse of temperzture and duration of thermal treatment on dry heat

sterilization have higher valuz than wet heat sterilization, so that the possibility of depolimerization of
CMOC Na and Ca Alginate is bigger.

CONCLUSION

Dry heat sterilization has bigger influence to viscosity and spreadability of gal base than woet
heat sterilization.
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