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CHAPTER 1V

DISCUSSION AND CONCLUSION
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DISCUSSION

essed tablets depends

a great exten

is often described

dependency, howe
ag complex. Howe¥e "3_=-: € E¥pe was proposed to

have effect upon t

This inyes ;;.”nf tended to combine simple

effective methods such ;§==$==: = sorption, water uptake

and disintegratidnitime with the a m of\4ssessing the role

played by diff:’?? ‘r‘iﬁms and tablets

base material on c}nprEﬂsionﬁiﬂfnrces.

mﬂmjﬁmmiw QAT oreaset waes

increasing relative humidity for ealmost allesformulations
except fBkalla GINLRndop ol dinck b dn bBlctbss 1inked
pnlyvinyl}rrrulidane, corn starch and microcrystalline
cellulose. This data definitely indicated that it was
Judicious to select effective concentration of disintegrant

incorporation into a direct compression formula.

Higher humidity exposure gave higer moisture

sorption while moisture sorption did not change significantly
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with compressional forces. This meant that moisture sorption

was affected by humidity rather than compressional force.

Tablets containing high concentration of

disintegrant absorbed mor ture than those containing

low concentration co tablets using the same

disintegrant. Dire !ﬁ, found between the
ainvageiht
\\?‘\

\\\ in tablets with
correlation coeffici . : 0 relative humidity
exposure. This nsmu1r s adsorption

theory inwhich indicated 391" ) \\:\ -f moisture sorption

correlation between ﬁ?”in—f sorption and amount of

is directly propo sgsure of the gas

i
and the amount of adso efficient or slope of

disintegrant of t ;ﬁrnificantlly when

compressed with .*Y B%) be concluded that

moisture sorption Els depended on the amﬁ]nt of disintegrant

rather than Cﬁ,ﬁﬁﬁeﬁ E?m TINYIND

Table s containin% sodium starch gly late showed
visnest ) GG AFAHL AT ) a rBys  Linkad
polyv1nyl%yrrolldone, microcrystalline cellulose and corn
starch respectively. It was also shown that tablets made from
A-lactose monohydrate absorbed higher moisture than tablets

made from dicalcium phosphate dihydrate.

Maximum moisture sorption was found in almost all

formulations at 98 % relative humidity within 48 hours except
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for tablets containing any concentrations of sodium starch
glycolate, dicalcium phosphate dihydrate tablets containing
50% microcrystalline cellulose and < -lactose monchydrate
tablets containing 40%, 50% microcrystalline cellulose, 12%
corn starch, 7% cross linked polyvinylpyrrolidone that those

tablets continuously picked

olsture beyond 48 hours. The

moisture sorption of

/ maximum sorption also
followed a first opde E égnificant difference

fésgéi:;\;und. This indicated

‘;H-'x\\ e sorption kinetic,

between the slope

that compressional

From the s et Lty \change, the apparent
density of the ta formulations at 98%
relative humidity ted that all tablets

expanded when moistur

At  inig® at 98% relative

humidity, all i-} £ alcium phosphate

"l

0

dihydrate tahlat.s1 cuntalnlng Hﬂ starch, showed a markedly

decrease in eﬂ:ueﬂ ?Wgnnﬁjﬂmm the decreasing

in apparenfll density wss also fnund Hlth increasing
e QRN A INTUHN VAN HANY: e
containirg lower concentration than effective concentration

did not sensitive Lo moisture.

Sodium starch glycolate exhibited the highest
decrease in density followed by erosas linked

polyvinylpyrrolidone, microcrystalline cellulose and ecorn
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starch. It was notable that higher moisture sorption
disintegrants did not always show higher decreasing in
density. This may due to the differently operated mechanisms

of different types of disintegrants themselves. S8Similar to

moisture sorption, forces had no effect on

density decreasing.

The h decreased on aging

under high humi the decrease was

_\.
related to the i by the tablets.

Nevertheless, har “ifiuantly on aging

under low humidify. *}Tﬂ: =l at no relationship

between moisture lo ardness decreased as

VT
gaining moisture sorptio f? ==

From t iggested that was

no relationship bétye ph¥sical properties of

the tablets such density change and

hardness of ﬁugﬁﬂ%ﬁ%ﬁﬁﬁj humidities and

compressional 4 force ax1ste§ The result was expactad in

ner QRSN N A e

formulati%ns in the series showed the highest change at the

Es; moisture anrpt1on,

highest concentration of disintegrants.

As expected, porosity decreased as increasing
compressional force and decreasing concentration of
disintegrants except formulations containing microcrystalline

cellulose. However, porosity did not exert any influence on
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moisture sorption and density change. This indicated that
neither compressional force nor porosity exerted effect on

moisture sorption and density change,

Compressional forc exerted influence on  water

ihydrate - sodium starch

£lycolate tablets. Tab 5 coj éth Lo, ACAAprasSIIAL
force had tendens!-fr_:fa}‘- ore. wa + Therefore, water

uptake by the & Pl ;  }‘ on “pore size. Moreover,
| put exhibited a 1lag
time at the earfy gta@d of(tHedpinetpation. This initial
obstacle was eFtofft e ':Jf ¢ condition of the tablets
1ISion or contact angle

which may be presus

by which l:?ﬂ*“'1-'4'15"9’5“11-'?-'" ' properties of ingredients

i

may affected the sucf

y,
Gelntin‘ﬁ“ Elycolate caused
increasing wviscos fy of the penetratlon liquid during the

process, rﬂsiﬂ-wd'?wzjﬂjﬂﬂqﬂ.?hia effect was

markedly notdble when 1ncurpurated higher annunt of sodium

e W’E‘Tﬂ‘\ﬂﬂﬁ‘fﬂﬁl’ﬂﬂqﬂ}%mﬁ d

Corresponding to the penetration results,
disintegration times of dicaleium phosphate dihydrate
containing sodium starch glycolate as disintegrant increased
with increasing compressional force, Dicalcium phosphate
tablets containing 6% sodium starch glycoalte showed the

fastest disintegration time, although the tablets did not
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uptake the highest amount of water. This can be explained
that when incorporated sodium starch glycolate higher than
effective concentration gel formation occured. Consequently,

disintegration depended on disselution of the tablets

resulting in prolong disin e'[’ ion time.
Conversely, “Enb &rom lactose and sodium
starch glycolate

siightly increase in water
penetration when | increased and the
penetration curve 1id r “:; ' the Ltial obstacle as in
dicalcium phosphag ated that surface
condition had no Water uptake was
also increased whe grant was increased.
Thus, the water uptak nt of disintegrant and
compressional force, ation was observed even
| with the Dighawt "~ Ll ointed. out that
' e 3 L)

continuous contact.c ycolate particles when

compressed at high force prnduced high affinity to draw water

e e LY TN AT
rnrre WA e A 2

This may attrlbute to the dissolution of lactose during the
penetration process resulting in wider pore. Dissolution,
however, increased vicosity of penetration liquid resulting

to impede the penetration.

High compressional force seemed to improve both
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disintegration and water uptake of <X -lactose monohydrate -
sodium starch glycolate tablets. This mean! that the
penetration characteristic played an important role in the

disintegration behavior of these tablets. For the tablets of

the concentration more of this disintegrant,

disintegration time

force. This can "™ presgne B a%a containing  high
B AN - -

concentration of tended to form

adhesive gel when resistance to

water  penetratio bime relied on  the

dissolution.

Compressio penetration in all

T i
formulations contain nf%&;ﬁfa', The intensity of this

o J,ki .-
effect increased with ”wﬁ=m~;fﬁ a.,'Thin effect must

be asecribed toiﬁi——-""““'“‘ : ”7gt?ﬁ;tarch grains at

g2

high compressional| for

ALY ANYNTNYNT

The Qlinitial hindrance in the  penetration of

sonci VRGN TOIANTING ToFEe woro

indicatedq the surface condition which retarded the

:aaeiﬂ water penetration

rate.

penetration, similar to dicalcium phosphate - sodium starch
glycolate tablets. This effect was recessed when
concentration of corn starch was increased. According to this
effect, dicalcium phosphate dihydrate tablets containing 3%

starch showed prolonged disintegration time than tablets of
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other concentrations.

Dimensionless disintegration value of dicalcium
phosphate dihydrate tablets containing 3% corn starch

increased with increasing compressional force while the

others were found to indicated that the

tablets of 3% corn.g w profound effect on
break-up because t tial hindrance during
penetration proce of disruption the

tablets by corn at concentration

higher than 3%.

afion, the rate of water

uptake into compact ohydrate tablet was not
so fast as in dicalcium :> te Lableta, especially at high
concentration of’corn _,f ller dissoluted,

= i

the penetration V nce due to the

increase of the vi us of penetration igquld. However, the

eindon m*ﬂmﬁﬂm; s v
alas ‘& wnc@:in?mmmimywwgum time

decreased qas COmpress arce

In the case of A-lactose monohydrate - cross linked
polyvinylpyrrolidone tablets, there was a tendency for
tablets to pick up more water, with higher compressional
force, This may due to higher affinity to draw water after

closer contact between cross linked polyvinylpyrrolidone
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particles occuring with higher compressional force,

Short lag time in the penetration profile was found
for dicalcium phosphate tablets containing 1% cross linked

ets of 1% cross linked

, “‘-’}ng in disintegration

polyvinylpyrrolidone.
polyvinylpyrrolidone

time when cnmpreaa'é-u;-if,rt - This could be

attributed to the THE--—,
lower than effectiv '5’527

tablets was due to degs ~“;:, : h : cium phosphate. At

ation of disintegrant

E disintegration of

higher concentratign lﬂh' .;7E.‘. i aided water

m’dﬂ ‘ d
penetration, therefare ﬂ&%; ntegoati imes decreased with

—

increased compressions f&: '
e

Prnlunged‘. _l_f;“ ne of icalcium phosphate

dihydrate contaiging 7% -E.:E:-._-_:E..-.;..'.ﬁéﬁ'.;;_,@ nypyrrolidone was

found even in Hhos 200 pounds. This

was due to the formﬁxinn of adhasiVE gel of the disintegrant

when hydrateﬂ %ﬂ{}%ﬁ%? Wﬂ’}ﬂr%ult from tablet

dissolution.

LAIAN NIRANANEI AL, ..

value and the disintegration time, % -lactose monohydrate-
cross linked polyvinylpyrrolidone tablets were sensitive to
compresssional force, As expected, disintegration times were
prolonged with forces similar to the result from the
water uptake. Increasing concentration of this disintegrant

tended to increase the disintegration time, although higher



concentration expedited water uptake. Gelatinization was
observed on disintegration test. This manner led to tablet

dissolution than tablet disintegration.

le in dicalecium phosphate

Lag time was

dihydrate system $ : concentration of all
disintegrants., Thiswe € e @prnpertr of dicalcium
phosphate affecti“ conditaen of the tablet. It

A

would restrict th L0 \\\\41t1n£ in prolonged

digsintegration ti

ted the decreasing in
disintegration 3ing in compressional
force is force of i nd Muazzan (56, 57)
concluded that synthe ;: showed high swelling
3 2 didintegration of the

A

|4
mucilageous and gé& m

into tahletﬁ’ﬁﬂﬁﬁﬂﬂ?ﬂﬂqﬂ?L showed high

swelling press when eoneentratinn and hardness

TR AINTUURIINIAY

Addxtlun of microcrystalline cellulose to dicaleium

pressure which

o

tablets. Limit’ﬁi which tend to be

farming1r ‘retarded theé entrance of water

phosphate tablets aided water uptake while compressional
force retarded. The increasing in penetration rate was
caused by the breaking of the hydrogen bonds between the
microcrystalline cellulose particles., Consequently, pore

volume increased resulting in rapid penetration. This

174
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behavior explained the rapid disintegration in the tablets
containing 20% - 40% microcrystalline cellulose. The
relatively long disintegration times for tablets containing

high amount of microcrystalline cellulose may attribute to

structure of microcrystalhkine cellulose which lined

themselves up into layes Cthus/ 4 ased the bond distance
between particles JdREEUrthe éd the interparticle

force. This effect ttarieed B markedly increasing

in hardness of micrbcrrstalllne

cellulose.

Increasing fime with increasing in

compressional fore tablets containing

microcrystalline cel ibe to the impeded

penetration according t.taw;- ecrease in porosity, led

el
to prolonged dig

The effecﬂnf CcompressTons for¢gé on the penetration

of ol -lactose monchydrete - micro@¥ystalline cellulose tablets

wny atso fl MERIH B NI WE VLD 1vis, i
compressional farce showedfless watée u the early
stage aﬂqa\ﬁﬂimym:la Viﬂ’]ﬁ ad by the
d15$01V1n5 of the lactose, resulting in an increase in liquid
viscosity. However, the high water penetration inte lactose
tablets containing 40%, 50% microcrystalline ecellulose was
found when high compressional force was used, This effect

may ascribe to the masking of lactose by microcrystalline
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cellulose then reducing the dissolution velocity.

Nevertheless, disintegration time was increased
with increasing compressional force for all concentration of

microcrystalline cellulose. Thus, the masking of lactose by

microcrystalline celluloselseEnE y exert less influence on

.“-ilhrce produced by
d

- i:"-uuuq essional force.

From the ion, it is apparent

that in the dical base, there appears

to be a minimum e tablet containing

disintegrants, at a reduction in the

disintegration times nor higher than that

frﬂﬂ d'.l

concentration they show s,--*" 4 integration times at all

compressional forge. rged the finding of
Khaﬁ and Rhnde;’ﬁ“"’“”m" .fi'turch glycolate,

vl
as disintegrants, also

cation exchange re!gn and Cor

found that dicaleiuﬁ:ﬁhas phate €ablets did not disintegrate
n@e

ot o percicfld EbdedLEIL W U 0ucee ehee oo

Y
prevail rale i e disifte rat}lﬂ ﬁocess h dicalcium
S Wlﬂaﬂiﬂ ASRAINTI A
On the other hand, the disintegration time of #4 -
lactose monchydrate base seemed to be different. It was
suggested that the soluble Filler and disintegrant which

possess adhesive or binding properties then retarded

disintegration as the concentration increases. Consequently,
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the disintegration depend primary on filler dissolution,

It therefore appears that disintegration of tablets
contain disintegrant lower or higher than effective
concentration depend on deaggregation or dissolution of the

tablets themselves.

Eompresaio&ir >, :‘-jﬂbwed important role in
disintegration beh3¥10 High ianal force produced
tablet with Log-ibif','# e 3u u71;7'. low water uptake,
consequently, ). iginte ] time. High
compressional interparticular

contact of disinte lking high water uptake

then decreased disi

CONCLUSION

It isrig"*“””*' Niant type have a

significant effe(; upon compressional florce. Also, it is

interesting to se€shat the welll known %pﬂﬂltlﬂn, "high

— V1% V63 1Tk
‘::il‘i:ﬁ"ﬁ"'fﬁiﬁﬁmﬂﬁﬂ‘iﬁai‘*i fy

Various discussions can be given to the tablet

ation' ot

disintegration phenomena based on the penetration of water
into the porous structure of the tablet. The application " of
Washburn's equation to water penetration into tablet

containing disintegrant can provide a qualitative profile of
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the disintegration process. Such a relationship would

indicate among the factors involved in the capillary
penetration process of a liquid i.e. surface tension, contact
angle, pores radius and liquid vicosity. Consequently the
mechanism by which the disintegration occurs depends on those

factors grouped in the follag manner:;

(a) TInitial obstasle Lo WisCafpenetration linked to

(b) Wider : £i74 | by dissplution or  breaking

{c) Resistagl Jf*f-‘:‘ ahration arising inside

tablet due tofdiSdblusion s seluble diluent.

On the oth and/iMo¥Sture sorption of the tablet

: W e dise
compressed with wva ‘uﬁaﬁ:;¢z‘ exhibited no effect on

_gﬁgr;;ﬁ‘

disintegration. [This disi

tegration process
is not complet ”;7 nisture sorption
property. ) ﬂ

¥

o

Thesﬂ ﬂﬁﬂ%&?w EjP'T)nj mechanism of

action; sodiufy starch glycolate (Explotab) a dispersion with
1 , , g NG W K

U QRN RHRTINY IR/ e

polyvinylfiyrrolidone (Kolliden CL) an insoluble with moderate

swelling and wicking and corn starch a insoluble with

limitted swelling and high water uptake, showed a decrease in

disintegration times with increasing compressional force

except for Emcompress-Explotab tablets of which exhibited
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initial obstacle of penetrate liquid. For microcrystalline
cellulose (Avicel PH101),an insoluble with non-swelling and
breaking hydrogen bond, showed prolong disintegration times

when compressed with high pressure.

Since the dissalit ]/ gf the soluble system take

\/

place by erosion a‘j% SUFFaf, therefore the tablet

prepared Ffrom lact@SE W"‘_drie‘f‘“Lzzzd.tﬂ show different

For dicalcium phosg he tablet showed an

NN

a‘fnvtegrant to give a

behavior from that paeParad ‘:\\f\‘?} @ium phoshate tablets.

optimum concentra

minimum dlsintegrﬁt'

Such drawn from a simple

model formulation. that the addition of an

active ingradients 6ther s 8 as are capable of

these factors, (] jahlip between water

AULINENINYINT
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