CHAPTER IV

Discussion and Conclusion

In the process of preparing prolonged action dosage form,

each step or ingredient is impargant in itself to the release of the

drug from dosage form whi ;v‘f : J“ iment, is compressed matrix
it within prepared granules,
physicochemical pr . aclt {ve ,’- ;“} ts, the utilization of
other excipients, | x\\erding agents, types of
granulating liquid, : \\3-let especially its

diameter and thicKne thé ca g 1 orce given to tablet.

In the prepay d release tablet, aspirin

650 mg was chosen to b brmulation. The criteria to
select other ingredients procedure were to avoid incomp-
atability probl--' vely strong acid and
easily to be hydr«ﬁ"- » S ~G:ined release dosage
form. The followinqringredients were used tojthe study of the above
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P V.P. K-30 was used as the binder in aspirin sustained release
tablet. It is already known that water cannot be used as the granulating
solvent in aspirin formulation because aspirin is unstable and hydrolysed
in the presence of water. The appropriate granulating solvents for the
sustained release aspirin are organic solvents such as alcohol, chloro-
form etc. P.V.P. K-30 was used as the binder in this formulation because

it could dissolve in organic solvent. P.V.P. K-30 makes wet granulation of
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the water sensitive ingredients possible in an organic solvent so

that the stability of each component is satisfactorily maintained.
P.V.P. stabilizes aspirin. Studied on aspirin tablets granulated with
it showed no free salicylic acid after one month at 40°C, or three

months at room temperature, with only slight loss of potency (52).

as the binder in the formulations

were 1%, 3%, 5%, 7% and™ 10 \ ¢ &n (Table 5). Considerable

suitable content of P.V.P,

that would provide -~‘p1eting Tables 16-20

show the study of g dn tablets which contain

various contents of At every concent-

ration of P,V.P, (Figuge A9) i( d ssolut rate was essentially

the same, increasing iid not affect the dissolu-

tion of aspirin, Fron th;ﬁéﬁ:h-g ‘*;P.V.P. provided good granules
for tableting than otﬁer i;i ----- ; . The concentration of P.V.P,.
that less than 5% 9% Eou. e grandles and caused problems
in tableting betalls ort€ was required to

| - J

dness, On the otherhand

produce desired oncentration of P.V.P.
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of aspirin iuto granules, for the damp mass was sticked at the pores

of tﬂm mﬂﬁmﬁwqﬂ%ﬁqﬁfﬁnder for the

sustaified release aspirin formulation was 5% P.V.P.,

Absolute alcohol

Aspirin, a heat sensitive drug, was granulated in absolute
alcohol and dried at low temperature (37°C) for 3 hours. It was
nescessary to prevent degradation of aspirin, so absolute alcohol wag

used as the granulating agent since it is volatile solvent. Drying
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at low temperature within short period of time by this solvent is

possible.

Stearic acid

Aspirin is considered to be a relatively stronge acid. It is
incompatible with alkaline lubricants, Alkaline stearate such as;

magnesium stearate, calcium stears e, aluminium stearate

accelerated hydrolysig Of aspiri _;:i'i" 55). Kornblum and Zoglio

ﬁant for used in aspirin
q\;;i::‘ stearic acid; 0.257%,
\

m cood apparent tablet,

indicated stearic ae
tablet (53). The exp

Q5% 10X, 1.5%; granules, and to be

considerably suitalb

The experiment was stearic acid 2,5% w/w of

granules was suitablg tained release aspirin

formulation. Adding s eﬁ;;:‘-;:' dan 2.5% w/w of granules gave

-—

sticky problem at the surface of . The sticky problem was

- ’t '7
oV

T e

not found at 2,5 ' e but consider on the

_ ')

costing of tab“ﬁi‘_~ e

selected, “‘
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Aerggil 200 .was used as a glidapt of granulgg so the granules

rrovap b Gl o bl . ) Bnd ) B compresees

to achieve constant weight of tablet during compression. The amounts

tearic acid was

of Aerosil 200 were varied to be 0.1%, 0.25%, 0.5%, 0.75% and 1.0% w/w
of granules . % e _ The evaluation indicates that Aerosil 200
0.5% w/w of granules provided constant weight of tablet, 'The concent-
ration of Aerosil 200 less than 0.5% of granules showed unsmoothly-

flow of granules. The concentration more than'O.SZ Aerosil 200 also
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the granules flowed uniformly but for economical reason, Aerosil 200

0.5% was chosen,

In addition to the criteria to select appropiate ingredients,
the process of preparing aspirin sustained release formulation was

also important, The granules was prepared by wet granulation method

and drying at 37°C for 3 hopuks 2 drying temperature of normal

of aspirin, The sensitive to temper-

ature changes. pirin (50-100 mesh) at

37°C over a storag igdfof_six months'at 84% relative humidity

The size a ‘ f,‘7 and die are also important to the
conyenient for ﬁétieut t ecause of high dose of aspirin,
the flat-faced bgve edge puch @ diameter of 14 mm

were used, \r

The thicknﬁss of tablet was also included to be considered.

Eyenthough ﬂ%&}(} wogdwxﬁ WPEj ’}ﬂfjforce atd comp-

ressional peiliod did not sig?ificantly affect lution rate of
@ WA FUIIAN B Eowirin
from hydroxypropylcellulose tablet, they indicated that‘compressional
force and compressional period were not important factors in modifying
the release pattern of the drug, However, some publications reported
that compressional force significaﬂtly affected dissolution rate of
sustained release tablet, Wiseman and Federici (13) studied the

experimental restaining matrices of aspirin sustained release tablet,the
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rate of aspirin release was found to be controlled by the hardness to
which the tablet was compressed. For example, tablet which had hard—
ness of 10.6 kg exhibited no sustained action, but of hardness of

11.5 kg exhibited good sustained properties.

In this investigation, when the hardness of tablet was about

9-10 K.P., aspirin tablet co

restrain its intact shape

(less than 2 hours). This

@ug from matrix form.
)/ \QQS:?::T“\ will be gradually

According to the

preformulation it wag i dg' \Q\EQ:\\\\frdness of aspirin tablet,
increased disintefratdo € (o \\ $8, of 13-15 K.P. gave
disintegration of more chau ‘ 3 \n dness was used for the

: 1;\

whole experiment.

dissolved and diffuse

P. would cause damage
to the tablet machine. dness of prepared formulations

was about 14 K.P.'(

e —— ’\'-'"‘

‘Table 19 fﬁ! ftion of P.V.P. on
. i
dissolution rate of ?s irin in vari us time interval. At any time

sacameht] tﬂdusgfgb%g 1% WS} Frese concatntns

different co:pentration of P.¥.P. were npt significan‘}y different.
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amount of P.V.P. did not affect dissolution rate (58).

Figures 20,21,22 and 23 demonstrate the release patterns of
aspirin from the tablets containing ‘the same amount of the drug but
difference amounts of Methocel A-15LV, Methocel A-4C, Methocel A-15C

and Methocel A-4M respectively. The drug was released from tablet
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more slowly with an increasing in Methocel A contents therefore the
release rate of the drug could be modified by changing the Methocel A
contents in the tablets. Huber, Dale and christenson (23) studied

the influence of hydrophilic gums on dissélution behavior of control
release tablet. The percentage of hydrophilic gums in the formulation

ssolution behavior of the tablet.

had a marked influence on the d

Figures 24, 2 *lease patterns of aspirin

from tablets contaimd Methocel A at the amount

of 5%, 10% and 15% M The release rate of

aspirin from the molecular weight of

Methocel A-15LV wag @ rate from tablets containing

the polymer of medi i1 ;r; < : \\-ht grades, Methocel A-4C
and Methocel A-4M, Tom tablet containing
Methocel A-15C was th ‘ A oncentration of Methocel A,

the release rate of aspi--."f.‘x- irsely to the degree of polymer-

Migh molecular weight is
7 X

less than Metho ir- Methocel A-15C was

|

shower than Metho ‘l A-4M,

s SN Y A = o

porosity is deuced and the 5?rtuosity is increased

3 AN JURIADLNAL, ..

hydrophilic matrices which can be classified as water soluble polymer.

-
; U]
It is possible that a certain grade and

The velocity of penetration (S) of solvent into bulk polymer can be

described as (5).
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S = velocity of penetration
M = molecular weight of polymer

k, A = constant

P.V.P. can be classified as the polar polymer and the release

mechanism from P.V.P. is dissolution controlled process (5),

Figures 20-26 show pef de, e release of drug in various
period of time from sustain < ée form. The graph profiles

can be divided accome hel percentdpewrelease of drug into 4

intervals which

In simulated intest: _ FoF] utd=

Interval 3, 0-360 minutes

0-480 minutes
)

age ‘Tl‘ of aspirin per hour

in various period off gime, 1In the irst interval (0-30 minutes),

15 vas sean b DU I WELND 9,0 e o
U
second interval (30-180 minut‘s). , Si-nceﬁlrﬁh f)jsﬁ rval, rate
deteramm:]ﬂcﬁ, mimumg lEllol e b&tissolution
q

rate of P,V,P,, Methocel A needs a period of time to form gel

so in this interval diffusion mechanism from Methocel A shows a
little effect, Due to this result, aspirin did not have to diffuse
through gel layers of Methocel A, the percentage release of aspirin

in first interval was more than other intervals. This effect can be

clearly seen in the fifth minute which had the percentage release
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higher than other intervals of time especially in control formulation
(with out Methocel A). However the release rate from control formula-
tion of the fifth minute was 24 % per hour and higher than the formula-
tions containing ' Methocel A, The difference of the percentage

release was also clearly seen when compared control formulation with

forpulation containing 15 % Methocel A-15C. From the latter formulation

This result may com:vrwu the the clean surface at the
surface area of tables lf omp e ;7 oreenduring tableting and

lubricant proper ich was stearic acid
The fraction of uld ruéture due to
compressional fog aspirin at the clean

surface free from he release rate of

‘n'T

aspirin was high. Contgary Hhe that contained Methocel A,

the polymer would su: “aspirin that rupture from
the granules of surfa n simulatedvgastric fluid,
Methocel A wou gm ———— and gel layers

respectively as sf wn e 5D riﬁﬂ}ad to diffuse through

these layers beforq‘ aching bulk golution, This mechanism caused in

e B HERH 1113
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(Figur’s 20-26), the effect of clean surface was then deminished and
it was found that the percentage release rate began to be constant
(Tables 21-32), The mechanism of aspirin release from tablet could
be described by two mechanisms, the diffusion mechanism (equation 3)
which was the effect from Methocel A and the dissolution mechanism

from PoY.Pi s
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Figure 28 : Relationship between the content of aspirin release (Q)

1
and the square root of time (tﬁ) from aspirin tablets

contain various concentrations of Methocel A-15LV.
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Figure 29 : Relationship between the content of aspirin release (Q)
1
and the square root of time (tﬁ) from aspirin tablets

contain various concentrations of Methocel A-4C.
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Figure 30 : Relationship between the content of aspirin release (Q)
1
and the square root of time (tﬁ) from aspirin tablets

contain various concentrations of Methocel A-15C.
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and the square root of time (t2) from aspirin tablets

contain various concentrations of Methocel A-4M.
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1

Q = kt? (eq £ 3)

Q = content of drug release
t = the dissolution time

k = constant

1
The graph profiles of Q vs t? were shown in Figures 28-31.

" 5 1
In period of time 180-360 winute ph profiles of Q vs t? reveal

a linear relationship Whi at the mechanism of release

was diffusion controlledep¥ocess \M minutes, the release
' % @dinear relationship

rate of aspirin shg
\ of time was dependent
\ It is common to see

@\ Operate in a given dosage

>dominate over the other,

because the contrg
on both diffusion
both diffusion and

form, however one m
' ' /s Bt

In the step of préparing — n granule, aspirin and Methocel A
were enclosed ‘ > _5 the begining of release

drug into simuldfed M tate of aspirin would

I the following period
;,h and caused
g{[ . fjjof release aspirin
91 ﬁ\ﬂt (simulated
2’! equation 5.
S = kM

S depends on molecular weight of polymer.

depend on the disfllution L
when simulat ast’lﬁhf

Methocel A QJﬂ Hﬁ
would j
gas trﬂ ﬁﬁ a\ ﬁ ﬁwunﬂﬁl y

-A

-

Aspirin at the surface area of tablet would diffuse through
infiltration and gel layers of polymer into simulated gastric fluid.

Rate determining step of release drug from matrix was diffusion of
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aspirin which passed in opposit direction of simulated gastric fluid
gradient across the diffusion layers. Therefore, there were many
factors that controlled the release rate of drug from the tablet.
These factors were the velocity of dissolution rate of P.V.P., the
velocity of swelling of Methocel A and the rate of diffusion of

aspirin through gel layers of Methocel A.

Since the proge matrix gave the gel layers of

Methocel A, occured by-swel rﬁnen contacted with simulated

gastric fluid becaie _ her than continuous layers

liked as when adding » side the granules. So
rate of swelling o ‘h rate ofs PV, Py
Each profile of relg ulatlons depend on the
dissolution mechanisy o Bl aP - ) 0i0t was very interest since
it had known well t ay_vd, :L_.u e of retarding agent into
formulation could not pr ent perty of ideal retarding agent.

Adding Methocel

regulator and the

release drug V release a disired.

i | ]

In simulate‘ testinal fluid, the mechanism of release drug

s atctosff] ‘Hv&l’x} Wb NB b1 me mrann prorites

between Q vs t (Figures 28-81) gave stamight line r@sher than in
simula nqﬁatﬂﬂd‘j ﬁusilm’] g VI\EJ»’J arzll of time,
the most fraction of P.V.P. was dissolved, so Methocel A acted as

controller in this releasing,

When observe the graph profiles of every formulations it found
that the slope of releasing in simulated gastric fluid was lower than
that in simulated intestinal fluid in every formulations of experiment,

This is due to two factors which were the effect of physicochemical
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properties of aspirin and Methocel A. The ability to dissolve of

aspirin in simulated gastric fluid and in simulated intestinal fluid
was different, that was, in acid solution of simulated gastric fluid
(pH 1.2) the solubility of aspirin is less than in alkaline solution

of simulated intestinal fluid (pH 7.5)

Oweing to the acid: nirin, rate of dissolution was

depend on pH of medium by the equation 6 (10).
(eq = 6)

pHp = - 1 ~weak a \H just begin to

\‘ N

pKa = ofiation constant

Cs = of ‘the salt species

So = _ ié";Qﬁ: f the weak acid species

In addi _-1?-; = SYhH also affected
Methocel A by caq!Bng the™vis v0 'ethoizl A decreased. At pH

below than 3, the abiddty of hydratdon of ether lingkage would decrease

o o ST
QW IRIFTOMIN VY Y YU B 1

theref8re this pH could affect to the hydration of Methocel A polymer
and resulted in decreasing its viscosity. These affecting factors did

not occur in simulated intestinal fluid which had a pH of 7.5.

The reduction in viscosity of polymer brought about increasing
the release of aspirin from Methocel A- polymer. But when compared

the affect factors between physicochemical properties of aspirin had
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more influence than the decreasing hydration of Methocel A.
In the fourth period (360-480 minutes) the slopes of graph

profiles were lower than those in the third period (180-360 minutes),

this resulted from the erosion in some parts of swollen Methocel A and

~ caused the rate of release aspirin to decrcase as well.

Conclusious
This inves ol 194/ L0 ate ained release aspirin
tablet which had sus “agtion gver & s. Methylcellulose

agent and the matrix

dosage form was selected--i 'he results of preliminary
study was hoped ‘Eg-be—use "‘,-"-“*“""“"—’\:- oduct developement

of sustained releiE, asp

'l
I

as the follo
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tablet, showed dissolution-retarding property. Increasing the amount

on ﬂyg‘ﬁm W,ﬁ{ﬂ TR g b concted

of P.V.P. K-30 did not significantly affect the dissolution of aspirin.

Increasing concentration of-various grades of Methocel A
decreased the dissolution of aspirin. And increasing the degree of
polymerization of Methocel A also decreased the dissolution of aspirin

except of Methocel A-15C. It could be seen that Methocel A-15C was



considered to be appropiate to use as a retarding agent because it
retarded the release of aspirin more than the other grades. For the
formulations in the experiment, it was found that formulation # 12
in which 5% Methocel A-15C was used as a retarding agent,was the best

formulation because the release of aspirin from the matrix is

considerable slower than contrpl formulation. Eventhough the release

aspirin in this formulatd \AY ﬂn that in formulation containing

: éhe ability of higher concent-
| —

ration of Methoce W13 to decrease the release

L ord ‘ orn
rate was not encolragedl .+ “ Z t formulation containin
§ : ; - \ \\.\ & e

5% Methocel A-15 " t e R F.0 his experiment,

’

mechanism. This mechg § TE ; hysicochemical property of

The predom alease rate of aspirin from

matrix dosage form : aid is dissolution controlled

aspirin, Methocel A and P.V.P. = K30. 1In simulated

intestinal flu '-:,‘ nechanism is-diffusion controlled

-

A L)
mechanism which —;i' a .:1‘3'[“: vy of Methocel A,
! )

This resear‘lﬂrovided thefigmpirical idea to use a suitable

e B AN NI HEN AT o e e
e A ST e

over the other, but using only one types of polymer could not reach

the perfect property to give constant release rate of drug from the

tablet.
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