Chapter IV

Discussion and Conclusion

Certain physiqal properties of Scaphium powders were

determined for the pu ibQ; if ferentiate their relative

efficiency as tabl-n'h -This investigation was
:
also evaluate in he _properties of various

commercial di made by direct
compression usi ; ]‘fj um. phosphate and x~-lactose

monohydrate as di

The caphium powders were
polysaccharidé, us compounds, The heavy
metals, lead and arsenxe re . The mercury content

fruit puwlp o xz‘u 'S W aleol K'and the container

would have me ry nomponen s so llbﬂlatlng to the alcohol
medium. ﬁﬁ g ﬁ! heavy metals
content Hﬂ y[ ﬂ mﬂﬁaccording to BP
’51 RH ﬂﬁm mm NYUIQY

The photomicrographs (Figures 6,7) provided a better
understanding both size and shape of Scaphium powders. The
shapes of Scaphium powders were irregular: The particle size
of 51 and S, were smaller than of Ac—Di-Sol(R), corn starch.
Explotab(R), Kollidon CL(R), Nymcel(R)and Starch ISOO(R)(77).
Cnnsequently, the specific surface area of S1 and S, were

. therefore, larger than of the other'disintegrants.
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The percent compressibility.of Scaphium powders were
calculated from bulk and.tapped density. This value of S5,
was more than of 5, but the true density of S, and S, were
the same. However, these properties would not have much

effect to the tablets prepared because it was used at rather

-low concentration in for jons. The determination of

bulk swelling rate ,f‘f could not be achieved

because 81 and S Qpl r and prevented water

penetration int 'ydratlon_ capacity of
Scaphium powders an of Ac—Di—Sol(R), corn
starch, Explota : 5 LR Nymcel(R) and Starch

1500¢R) (77)y.

grants from 8.5 to H%

did not have any ef riation of tablets and

also had no 1nter§§ﬁ§_'

o flow rate of granules
,\._,‘,

because of the The present of

Scaphium powde any significant

influence on tablet hardness even at concentratlon Of 5%

level. Coﬁ usﬁlqaw Ejﬂdjﬂwm ﬁﬁ‘e a soften effect

on both dilbents because they possessed compaxatlvely poor

°°"‘“ﬁﬂﬁﬁ'ﬁﬂ§ﬂ&%ﬁﬂﬂ NYIRE

Ac-Di-501¢R) and EcG 505¢R) ghen incorporated 1in
dibasic calcium phosphate ' dihydrate system gave
disintegration time less than 60 seconds at all
concentrations and compressional forces. It can be seen
that Ac-Di-S01¢R) and EcG 505¢(R) reached their equilibium

of water uptake faster than those of the other disintegrants,
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especially Ac—Di—Sol(R) was the most efficient material in
water uptake capacity (Figures 27-30). The hiéh rate of
saturation entailed very short disintegration time for
tablets containing Ac-Di-S01¢R) and showed its efficiency at

very low concentration (27).

x-Lactose monohyc /blets contalnmg 0.5 and I¥%

W

fastest rate of@ | Wmnparison with those
_ '\,'1.\‘ '

00 pounds exhibited the

al forces. This might

" o

be due to the grant barticles at

higher compressi er penetration. The
rates of water .
Ac-Di-So01¢R) 3-5% b AR N nd did not reach their
sanifibatln. 4 / 180 seconds. This

indicated that Ac—Dil; , could absorb larger amount of

TableE; e g ’aeé&se

EcG 505¢R) exhibifed slightlygincrease in water uptake when

compresswﬁilu Bhedel | B SN EAL) Fexcert ot ene

concentratlon of 0.5%. The lag time of watef/uptake curves
RIS o Bl ed Bl Bl Bl s asoase

calcium phosphate dihydrate system. The possible

monohydrate and

explanation was the dissolution of lactose led to widen the
pore in tablet.surfaee so that water could penetrate rapidly
intb the tablets. The volume of water uptake was also
increased when the amount of disintegrant was increased.

High compression force produced high affinity td take up
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water into the tablet because of continuous contact of

ECG 505(R) particles as a result of compaction.

In dibasic calcium phosphate dihydrate with
concentrations of Explotab(R) at ‘0.5 . and ;1% tablets

compressed with low compressional force had higher rate of

water uptake than those i}f sed with high compressional

force because of 51ze they possessed. It

was noticed thatv e resulted in decrease

the porosity of t aSe the rate of water

penetration.

F | e SR, longer lag time took

place according of tablets. When

the eoncentratib the rates of water

uptake of tablet high compressional force were more

than those at low c¢ due to the continuous

contact of dlslntegran ﬁ;ﬁﬁ'»,yﬁ,hieading water to penetrate

- ‘"‘.-ll'

rapidly into héﬁlets,

A fastIDdis"'** ime w@}ld be obtained when
the tablets made from «-lactose monohydrate and Explotab(R)

voreaver, el i ABINTHI NG ore vore o

affected by the concéntrations.of Exp lotab(RD or the
cons o inah Ghovch | Fbha b laderd NELAL) e vorems
of water uptake of tablets with Explotab(R) were the hlghest.
in comparison with those with the other disintegrants. This
might be duelto water continuously penetrated into tablets

caused by rapid dissdlution of lactose and high volume of

water uptake of Explotab(R).
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For dibasic calcium phosphate dihydrate ~ systen,
tablets containing corn starch at 0.5 and 1% levels
disintegrated longer than 30 minutes at all compressional
forces because they exhibited very 1little water uptake.
However, when the concentration of corn starch was higher

than 3%, the more water uptake occurred and disintegration

,ﬁ/ An improvement of water
9

time of tablets beca

uptake was observe ional force increased,

e ———

this may be cause ntact between starch.

grains. It wa and volume of water

uptake of tabli very small. The

results indicat concentration was

the least eff ter penetration in

comparison with t

The increase of compressi force affected the

water uptakefﬁh a~ln¢t0#a nol ablets containing

corn starch Lol This might be the

reduction of bEL pore size 1nh1b1t1n- water to penetrate

into tabl ﬂiﬁﬁﬁ Wﬂ .rti became longer.

However, :L{ conce ations of 5 the continuous

contaqa ﬁ)]\ &ﬂW{ﬂTﬁn}wmakﬁ the water
a ed wi

uptake r increas increase 1in compressional force
even if the pore size within tablets might be reduced. The
disintegration time of tablets compressed at high
compressional force were shorter than those of tablets

compressed at low compressional force according to the more

rapid of water uptake.
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In case  of dibasic calcium phosphate dihydrate
tablets composed of Kollidon CL(R), both increasing
compressional force and concentration of Kollidon CL(R)
caused an increase of water penetration. As might be

expected, Kollidon cL(R) a¢ higher compression pressure had

se of continuous contact
% The volume of water
i : ' W‘Fﬁrea51ng concentration

of Kollidon CL((' \

affinity to take up watez

between particles

also shorter. This

indicated that t ke was not the main

effect on rapid of tablets, but the

For «-la 3T -? ; system, both increasing
compressional fore fa-c nt trat of EKollidon cL(RD
caused an increase géﬁﬁgzﬁﬁhm"';p rate. Disintegration
time of tabl;GF" ;Q’v 3  . fbegiant | concentrations and
compressional fﬁ}c iiiﬁerent and could not
be related to Fat ter uptak results of short

cisnsesrfi] ) VI BN G wovne s

upon the eogulne effect between dissolution of ,water soluble

1o G AN TRRe]

The rate of water uptake tended to play an important
role on disintegration time of dibasic calcium phosphate
dihydrate tablets containing L-HPC. At the concentrations of
0.5 and 1.0%, the rates of water uptake increased with
~decrease in compressional force owing to larger pore size

at low compression. Increasing compressional force exerted
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L ]
influence_ on water penetration of tablets'by reducing pore

size and prolonging disintegration time. However, at high
concentrations of L-HPC (3 and 5%), the continuous contact
of L-HPC particles would be predominant factor caus‘ing the

teblets disintegrated in shorter time when the eompreséional

forces were increased. V : '
Z& made from x-lactose

In the c&
monohydrate andw ot §e551onal force  and
concentration d/‘ D¢

disintegration - ffisin gration fime of all tablets

‘have no effect on

had no correlati he results of short
disintegration
upon the combine e

diluent and water p

_,.»-,,.-r,:;_ﬂ,-‘ L2

0

le&Slﬁ calc ets with Scaphium

powders exhib -"___

S

tef luptake than those

with corn stalgh. um pow&rs tended to  have

superior efficiedeg. to corn@/starch improvement of

dlSlntegraﬂutﬂq n’xﬂmi Wﬂlﬂ ‘jnal force exerted
influence’ on reduction of PO m led to
reducq wla ﬁpﬁljmu ﬁjiﬁ Ejgj integration
time. For dibasic calcium phosphate dihydrate tablets
containing 3% of Scaphium powders showed the fastest
disin‘tégration time in corresponding with the highest amount
of water uptake. This can be explained that the

concentration of Scaphium powders at 3% seemed to be

optimum concentration. The gel formation would be occurred




121

when incorporated Scaphium powders higher than 3%. .The
water penetration curves of tablets with 3% Scaphium powders
exhibited slight increase in water uptake in comparison with
those of 0.5 and 1%. Slow rate of water uptake at 5% level
of Scaphium powders may be due to the gel formation of

barrier preventing the water

Scaphium powders built'u

to penetrate into the

The compressa - d.a little influence on
disintegration onohydrate tablets
containing 54 disintegration time

was found when , and Sz.were used at
0.5% level. It
51 and 52 Wwere no

eoncentrations of ded, the lower rates of

8 disintegration time of the

tablets with and Sz were much

increased wherejﬁ'"' uErake were decreased.

As previously megxloned it ma be due to gel formation of

LT T e —

in v150081t310f liquid ar@und the ablets

QRN AT L) 'QME!'JML 45 vesd

complex and connot be readily simplified into one or more
categories. . While it seems appararent that water uptake
played a dominant role to be the steé limiting the rate of
disintegration for the tablet systems use in this study.
The 1lag time of water uptake occurred according to fhe

surface phenomena such as surface tension of water and
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contact angle between liquid and solid had an effect on
disintegration time. The shorter lag time of water uptake
resulted in more rapid disintegration. But a certain amount
of water must be available for disintegrant to swell before

it can act effectively. It was found that the lag time of

ctose monohydrate system were
less than in dibasi R %hate dihydrate system.
The reason was th&iqolw diluent led to widen
the pore in tabl!!'--:>. a f:?‘:.§T the initial rates of

a-lactose monohyd e/ SV S ..‘~:G.;-7'y be higher than those

in dibasic calcj ‘(—' ate }%\\

various disintegrants in

\ i:ate system, but after

%
L

that the rate o ate system became slower

owing to the ,soivent, produced by dissolution of
diluent and disintes disintegration time of
oc-lactose monohydrate :

LA

various disiqffgggnts utili

e not much different among

in dibasic calcium

phosphate dihydrate syst , dibasic calcium

pﬁEkered to x-lactose
monohydrate, in ‘%®valuati ﬁJ ative _efficiency - among
disintegra@]su EJl‘h’g n '  iﬂt‘iﬁgt’lﬁj dibasic calcium
phospha 'h d Elj; i iﬁi practically
no 1&&31@ ﬁﬁi Bﬁml:jzﬁ:ﬂzfﬁ ; EJe result of

disintegration would occur according to the efficacy of

phosphate dihyi;ate

disintegrant itself (80,81).

The results of disintegration tests completely
support observation obtained in the tests of water

penetration. Thus water penetration seems to be the step
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that 1limits the rate of disintegration for the .tablets
studied £ In this present study,  the fastest
disintegration time of tablets were found when incorpofated
52 at 3% and 0.5% levels in dibasic calcium phosphate

dihydrate and «-lactose monohydrate systems, respectively.
ere chosen to incorporate with
Lb? zide was employed as a
model drug owing to sL’gh::====ker soluble (20). The
tablet should di '

‘'Thus these concentrations

active substance.

e partlcles in order to
obtain good diss “.ngood disintegrants

would reflect th lorothiqzide tablets.

hydrochlorothiazide
tablets with S, i diluents swch as weight variation,
percent 1labeled am formity were well within

USP requirements. of tablets for all
formulations - 2ithin i' anie 1] ed (less than 1%)
when the hardne‘\"o" 54 _V ﬂled in the range of
g . to 7 kllopound%. It has been stated that the presence of

S, does rﬁusg '}%Eﬂﬂi%f}ﬂaﬁ effect on the

physical pgépertles of hgdrochlor thiazide lets in both

duueasma@ﬂ FEb b %%fl el ﬂ d

According to the results - of dlssolution of
hydrochlorothiazide in dib#sic calcium phosphate dihydrate'
system (Figure 75), S, at 3% level gave higher dissolution
rate of hydrochlorothiazide than of the tablets with 2%
level of 52- It could be suggested that Sz at concentration

of 2 or 3% could be considerably effective in water
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insoluble system. In addition, the dissolution of
hydrochlorothiazide tablets containing Sz at both

concentrations were acceptable within USP requirement (74).

For hydrochlorothiazide tablets in x-lactose
monohydrate system, the tablets tended to erode or dissolve

instead of disintegrationy |

ydroohlorothiazide tablets

h
without disintegy:,;;ff» , J““ﬂissolved and the

— : :
mhl le those containing

rdness showed  the

disintegration ti
Sy 0.5%  compr
disintegration timé / A ‘ reason was owing to S

s enhanced water to

ability of 52 A ] - “low concentration of

| , ﬂ,-
0.5% was consid;ILbly acceptable in watér soluble system.

¢ o o

AR INYNTNYINT

Them results emphasized sthat Scaphium powders
Posse&w glalﬁaaﬁlgu ;jawrlaig ug;]oa t%.l corﬁ staz;ch
and in erior to superdisintegrants such as Ac—Di-Sol(R),
ECG 505‘R), Explotab‘®), Kollidon CLCR) and L-HPC. At the
concentrations of disintegrants between 0.5-3%, the
comparison of disintegrating properties between Scaphium

powders and the other disintegrants could be concluded as

follows
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Sl or Sz > corn starch
>
~ L-HPC 1%
<

> Explotab(R) 0= 5%

L-HBRC 0.5 %

L-HPC 3%

The i ;“;er; .» eristics of tablets
containing Sl or .:,f n:ff her superdisintegrants,
they expanded and éﬁ }'Rék - rimary partciles. There is
no doubt that wat ';#;-~'j_ : the first step in any
process of isi _‘L f>i  ;  7jlerefore, the rate of
disintegrationl h;:;;;,;;;_qll;"ﬂ__-_ d by the rate and
extent of lig The volumes of
water uptake o tablets eontﬁlnlngv various disintegrants

e TN T ALY, o

Ece 505¢R) wjL-HPC > 5, or S5 > Kollidon CL(R)> corn starch
> blﬁ(wqﬁ@ﬁﬁmﬂiﬂg}%ﬂmtﬂ as tablet
disintégrant is ability to bring about rapid disintegration
with relatively low concentratioq. In the case of higher
concentration, penetration of water was found to be reduced.
This_ may be due to gelatinization effect when amount of
Scaphium powders were increased. This effect caused prolong
disintegration time and may retard the dissolution of the

active drug.
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So also showed slightly superior on Physieal
properties to S1 such as hydration capacity and moisture
sorption. This might be due to 1low content of fibre
substance of So. However, the efficiency in improving tablet
disintegration time of both fractions were approximately

the same. Compressional 1 i

e played significant effect on
water penetratlon ?

j” size and producing
continuous contact $}s nt particles in dibasic

calecium phosph

‘;‘-f'§EU- and both  factors

n to compressional

exhibited diff

force. In “the ydrate system, the

dissolution of on at the surface of

tablets and .the ! ,'”T _ sint rant. only assist to

take up water in the combining

~@ppeared to be the
promising candi::te to be'developed as tablet disintegrant

using in d:ﬁu ﬁmﬁ‘ﬁﬂrﬂ quOwder definitely

enhanced dlssolutlon of actlve drug employed in this
P09 ) RPN 710 PO LA S P e s
powder gbecome less intense or absolutely white colour.

Further studies on the chemical properties of Scaphium
- powder should be carried out. Chemical modifications such as
acetylation, carboxymethylation and crosslinking reactions
should be observed in order to alter the physical properties
of Scaphium powder especially less gelling formation. which

could lead to more efficient disintegrating properties.
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