CHAPTER III

EXPERIMENTAL

Materials

The following materials were obtained from commercial sources and

deionized water was used throughout the

- Hydroxypropyl methyl
(Methocel® KaM Premiu EP; T0t NOAPL15( A"\, 01, Colorcon Asia Pacific
. ' 237200
Pte Ltd, Singapore) _

H‘:{ 4"_.; ;
- Xanthan gum (200 mesh) =~ -

(Rheogel® 200 mesh, Lot No ,“Eﬂf.,{i natural international, France)
- Sodium alginate ;‘:—.‘;
(Lot No. 105035/2001R -
" ]
- Carbopol 934 P | >
(Lot No. CC24HBBI15 1¢Neyeon, U.S.A.)

e @IV HNTNYINT

(Lot No. R1 45/00164, Wyndale, New Zealand)

: (Z:%ﬁ P1 aﬁaﬂjm yharmaceutxcals cOEJK) a 8

- Talcum

(Lot No. 21023 010701 ,China)




Magnesium stearate _
(Lot No. F1G253, Asia Pacific Pte Ltd., Australia)

3. Other chemicals

Hydrochloric acid solution 37%, AR grade
(Lot No. 03 02 0186, Lab-scan Analytic
Potassium dihydrogen orthophosp! te, AR grad
R\ |
(Lot No. F1F125, Asia Pacific Specia “héinf td.,Australia)

iences , Ireland)

Sodium chloride crysta i ge W :
(Lot No. F1K256, Asia"PAC fie"Specic . emical id. Australia)
Sodium hydroxide peflci Sgader |

(Lot No. B 131198 24f Mef / ang) AR ™
Methanol, HPLC gradef ==\

(Lot No. 02 09 0153,
Acetonitrile, HPLC gfade
(Lot No. 01 02 0099, I.ab-sg
Ammonium acetate, AR grade ‘,;;r
(Lot No. 238 C220716, Merc y

Glacial acetic acid

(Lot No. 227 K18049%

4. Equipment m

e U INYNTNYNS

(Model A200§'I Sartorius GmbH, Gegmany)

RPN I UMINYINY

rmany)
Digital camera
(Model C-720 Ultra zoom, Olympus)
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- Hot air oven
(Memmert, Germany)

- Image analyzer

(Image-Pro®plus version 4.5 For Window™)
- Magnetic stirrer

(HS-101, Harikul Ltd. Partnership, Thailand)
- pH meter

(Model 210A", Thermo Orion,
- Single punch tabletting mack

(EKO, Viuhang Engin¢
- Tablet hardness tester

(Model 2E/205, Schleuni

(Type SM-112, Teclotk,
- Ultrasound transonic dig
(Model D-78224, Elma, @Germaty) & - .
- Ultraviolet / visible recording -._1':*‘5 r." ter
(Model V-530, Jasco, Japan) 415 < <
- Viscometer EAaTy
(Model DV-IT*, B S
- Shakerbath L7 P
(Polyscience®, U.S.ﬁ
- High performance liquid | chromatography system

oo sl B PR BV IWE TN T

- Friabilator g

-sCﬁWﬁmﬁtu YRIINYIAY

(Mode JSM-5410 LV, Joel Ltd., Japan)
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Methods

1. Preparation of acyclovir matrices

1.1 Formulation of acyclovir matrices

The formulation for matrices preparati Vpnted in Table 2.

V..

Ingredient
Acyclovir » 94 "
Polymer? 1 4‘1§ :
Diluent ° . 12,03
Talcum .
Magnesium stearate & 7 :
2N
* Hydroxylpropyl methylcelltlosé _ ), Xanthan gum (200 mesh; XG),
sodium alginate (SA) or carboptl 9: P(Cl ‘
® Lactose or dibasic ¢
The amount oﬂEyclo et was«@O mg which used for

administration twice a day. This was equivalent to administrate conventional
A )

acyclovir tabl )?‘Wﬂ ﬂ]ﬁﬁir matrices was
calculated froﬁH&!;d Mﬁms which were previously mentioned in
chapter II (section 5.5). Moreover, theﬁo e and dosage regi cﬁ' atrices
prepaa 1WQ® @ag ﬂx@m ij;m pgzlﬁd ﬁ‘yﬁo lﬂrelease
capsule ﬂAutant et al., 2000). The amount and the type of polymer and diluent used in

each formulation of acyclovir matrices are shown in Table 3.
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Table 3 The amount and the type of polymer and diluent used in each formulation of

acyclovir matrices

% Polymer (W/W) % Diluent (W/W)
Dibasic
Formulation HPMC | XG SA CP Lactose calcium
phosphase
Blank A - - 27.03 -
Blank B - - 27.03
F1 10 .03 -
F2 15 03 -
F3 20 s -
F4 - =9 } -
F5 - - 3 -
F6 - Ny -
F7 - - 1057108 -
F8 - P ,:'.f. .03 ¢
F9 N 4 e .03 -
F10 - t H“_;"' 17.03 =
Fl1 g < P 2 12.03 -
FI2 . -
F13 10 17.03
F14 15 - ﬂ 12.03
F15 20 - - - - 7.03
e - gt " 17.03
F17 : 15¢ -1 12.03
F18 . @03
% S 12.03
F% : 5 20 : : 7.03
F22 B - - 10 - 17.03
F23 - = - 15 - 12.03
F24 . - = 20 . 7.03
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1.2 Preparation of acyclovir matrices

Acyclovir matrices were prepared by wet granulation method. Acyclovir,
polymer and diluent in each formulation were weighed and mixed in a tumbling mixer
for 20 minutes. Wet granulation was performed by spraying 96% isopropanol to the
powder mixture in the mortar and then kneading by the pestle until the damp mass

was formed. The damp mass was ated through the oscillating granulator

dried granules were screened through a een. Talcum and magnesium

stearate were added and.the i lﬁbling mixer for 3 minutes.
ingle-punch. tablctting machine with 1/2-inch

diameter round conc he \f\\.\

to 580 mg and 7-9 k hune TN b}

./Two hundred tablets of acyclovir matrices were
prepared for each formu =\ ‘

d hardness were adjusted

Under the coaditio ies, the peaks of non-active

ingredients in the ’i't;'_Im____“_____'.___..'___.;,v.,; :"‘T yclovir. The placebo

PO m also prepared. The
tablet formulations are shown in Table 4.

AULINENTNEINS
ARIAINTUNNINGA Y

tablets of similar

compositions of place
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Table 4 Formulation of placebo tablets

Ingredient Amount per tablet (mg)
Polymer 58° 87¢ 116"
Diluent 95.29°¢ 66.29 © 37.29¢8
Talcum 5.8
Magnesium stearate 17.4

* Lactose or dibasic calcit _ S~
*¢ Polymer (HPMC (4000 athai gum. (2 _u, esh, XG), sodium alginate (SA)
or carbopol 934P (CP a - placebo tablet in the same amount of
acyclovir matrices confaining
“¢ Polymer (HPMC (4000 4p;
(SA))and diluent in placgho §

G), sodium alginate
ount of acyclovir matrices
containing 15 % polymier, rgSpegtiy

%8 Polymer (HPMC (4000 cps), xanthat ous G), sodium alginate (SA)
or carbopol 934P (CP)) and' dilgé: 1’-‘-" -i- lets"were in the same amount of

acyclovir matrices containing 20:% i oly

The amount and se ' each formulation of
-

placebo tablet are dispEed in Table's 4]
AULINENTNEYINS
RINNIUUNININY
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Table S The amount and the type of polymer and diluent used in each formulation of

placebo tablets

Formulation

Polymer (per tablet, mg)

Diluent (per tablet, mg)

HPMC | XG SA

Cp

Lactose Dibasic calcium

phosphate

95.29
66.29
37.29

9529
66.29
37.29

95.29
66.29
3729
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2.2 Preparation of placebo tablets

The procedure for preparation of placebo tablets was the same as that for
preparation of acyclovir matrices. But the punch and die of smaller diameter were
used because the weight of placebo tablets was lower than that of acyclovir matrices.
The 10-cm. diameter round flat faced punch and die were used to compress the
placebo tablet. The tablet weight and h

77/ were adjusted to 176.5 mg and 7-9 kp,
3. Evaluation of acyclovi

The following/ : d {\ d for acyclovir matrices. The
i

placebo tablets were release ce § 352.1).

respectively.

3.1 Determination varia /
ﬂdf:f 4
% - N >_.- { g ’ . . - .
Weight variation carpied out- eig \ g 20 tablets individually. The

mean and standard deviation#ve gicalculated.”
LTRIN Y

e

o

3.2 Determi '

vi,

Tablets thickness|

)
d by us@ tablet thickness tester

and tablet hardness tester, respectlvely Twen tablets were measured individually.

;‘;ie::a:r:;q:rmmtmm iir W
asma»amwwm NYIQY

The friability was performed on 20 tablets using the Roche type friabilator.
The drum was rotated at 25 rpm for 4 minutes. Loss of tablet weight with respect to

the initial value was calculated as percent friability.
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3.4 Determination of acyclovir content in matrices
The drug content of acyclovir in matrices was quantitatively determined by
means of absorption peak area from HPLC method. The validation of analysis of

acyclovir by HPLC is in Appendix A.

3.4.1 HPLC conditions

Column
Detector
Flow rate

Injection volume

Mobile phase acetate buffer pH 4.5
ne ratio of 88 : 12
Diluent medium : A mixtte of acefenitrile ¢ nd ultrapure water in volume
Preparatio o 0D.02 M AN ONIUN ( acelatle oujrer pii-4 -

Ammonium acmte 1.54 g. was dissolved in 980 nmof ultrapure water. The
pH of solution was adjustéd«to 4.5 with dropwise addition of glacial acetic acid. The

final volume ﬂl sueﬁrﬁa %SH m WIE}G‘}[FI} ﬁter.
RTRIATUNRIINY 1A

The 0.02 M ammonium acetate buffer pH 4.5 (880 ml) was mixed with 120 ml

acetonitrile. The mobile phase was freshly prepared and filtered through a 0.45 pm

membrane filter. It was degassed by sonication for 30 minutes prior to use.
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3.4.2 Calibration curve of acyclovir

About sixty milligrams of acyclovir was accurately weighed into a 100-ml
volumetric flask. The drug was dissolved and adjusted to volume with diluting
medium. This solution was used as standard stock solution. Then 0.2, 0.4, 0.6, 0.8 and
1 ml of standard stock solution were individually pipetted and transferred into 10 ml-

volumetric flasks, diluted and adjusted me with diluting medium. The final

concentrations of the standar 24, 36, 48 and 60 pg/ml,
respectively.
3.4.3 Assay o
Twenty tablet : undlation we > by Tandom sampling. They
were pulverized by mo le. ' he p der ' as accurately weighed

into a 50-ml volumetric out 30 mg of acyclovir. The

powder was dissolved cati d for 60 minutes. Then, the
solution was adjusted to vol itht ¢ e medium and mixed thoroughly. This

solution was filtered throug 0 1by

he filtrate (0.6 ml) was pipetted

into a 10-ml volumetric flask, '—ﬁftgﬁ d adj .volume with the same medium.

The final concentrationtof the

3.5Determinatzg of drug YOOI e
AUBARERINENT
o T IS PR

strength adjusted to 0.1 with sodium chloride, 0.05, 0.1 and 0.2 M NaCl solutions

were constructed.
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Thirty five milligrams of acyclovir was accurately weighed into a 200-ml
volumetric flask. The drug was dissolved and adjusted to volume with various media
as mentioned above. This solution was used as standard stock solution. The standard
stock solutions of 2, 3, 4, 5, 6, 7 and 8 ml were individually pipetted into the 100 ml
volumetric flasks, diluted and adjusted to volume with the same medium. The final
concentrations of each standard solution were 3.5, 5.25, 7.0, 8.75, 10.5, 12.25 and
14.0 pg/ml, respectively.

The standard soluti » ﬁtometrically at a wavelength

of 252 nm, which was dium, except in 0.1 N HCI

solution. The A gy of a /as at 255 nm. The calibration
curve of each medi

absorbances and co

analysis.
3.5.2D
The dissolution st yas.petfo USP 24 standard apparatus I
addle) at 37 °C + 0.5 °C w1t 18 "of 50 rpm. In addition, perforated
(paddle) -‘ R Ip ' p
stainless steel platesywere placed on IS in order to keep the
matrices from stic gt ‘wall. The di ( alibrated at 2.5 cm above
the perforated stainless ! i 1gateﬁne influences of pH and

ionic strength of dlssolutlon media on drug release from matrices, 900 ml of deionized

water; 0.1 N ﬂ i Y[,Eﬂ ﬂﬂ‘a‘lﬂﬁ[ 6.8); phosphate

buffer pH 6.8's lu th st m chloride (PBS

pH 6.8 + NaCl); 0.05; 0.1; 0.2 M‘NaCl solutlorﬂlwere ‘e&f ’_iedﬁé dissolution
ca

sty o et
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The sample of 10 ml were withdrawn at the time intervals of 0.25, 0.5, 0.75,
1,2,3,4,5,6,7,8,10 and 12 hrs. The same volume of the medium was immediately

added after sampling to keep the constant volume of the medium in the vessel

throughout the experiment.

Each sample was filtered through filter paper. The filtrate was diluted to
suitable concentration in order to be. date ’, ined by UV/visible spectrophotometry at

ion medium.

The amounts of “&@eyel clease at%swere calculated from the

calibration curve of eac soltiidon medium, A eumulative correction was performed

nine the total amount of drug

to account for the previously rg ; x \
RN b

N

release. The drug » the average of three

determinations of each 40

lace tablets

The objecti-ve of the Wv _ placebo tablets was to verify
specificity of the metho ' g release. Dissolution test of
low polymer contaig ‘_:5 (10% level of diluents) and
high polymer contai@g 20 ponding E low level of diluents)

formulation was performed in 0.1 N HCI solution and PBS pH 6.8. In case of 15%
periormgeln

polymer contdini fatio 1 ‘?SW$ETﬁ deionized water,
0.2 M NaCl sﬂyﬁg InﬁNa . The samples were withdrawn at the time
intervals of 1, 6 and 12 hour c‘ entration, o _ eﬁﬂ' without
fuﬂh%iﬁﬂfécﬁﬁﬁiﬁjﬁjﬁﬂiﬁgjg » eﬁe results

obtainea from the dissolution studies of placebo tablets are shown in Appendix B.




36

3.5.2.2 Dissolution studies of matrices blank A and B

Dissolution tests of blank A and B were performed in 0.1 N HCI solution,
phosphate buffer pH 6.8 solution, deionized water and 0.2 M NaCl. The procedure

was conducted as specified above.

3.5.2.3 Dissoluti

les of matrices containing 15%
/FZ, F5, F8, Fl1, Fl4, F17, F20,
-

| | ——
Dissolution tes latig \ “7"“-;;_.;‘- in all dissolution media.

ontainingl0% polymer
"10.F13, F16, F19,F22) and
3, F6, F9, FI2, FIS, FI8,

Each formulation was _--n'-r:
and phosphate bu ety p

conducted as specifiedzal

Y]
7 -

3 5..2. 21—[ change disso@on Studies

The p@ygﬂighmnﬂemd cl!n!i?gj :}l pH of the dissolution
medium while running the dissolutiofi tes s,.also; MWT ﬁﬂlate the
enviro eﬁﬂ@%ﬂeﬁn cﬁlﬁgti rmlatio e-tested by

transferﬂlg the perforated plates after 2 hours from 0.1 N HCI solution to phosphate

for: ,g‘; } se by using 0.1 N HCI solution

e

dia. ) The procedure was

buffer pH 6.8 solution. The samples were withdrawn at the time intervals of 0.25, 0.5,
734,225 3,358, 4,5,6,7, 8,10 and 12 hours. The procedure was conducted as

specified above.
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3.5.3 Data analysis

The dissolution data were fitted according to the following well-known
exponential equation given below, which is often used to describe the drug release

behavior from polymeric systems:

where M,/M_ is the fracti e release time, k is a kinetic
< o . o . a l‘ - n o

constant (with units of t.:%) ating tmqometrlc characteristics of

the release device and \ 'u,.;\ the mechanism of release.

This equation can b : t :’m lease profile where the
4 garaless o \'\.

Peppas, 1987). Values _-xﬁ"'\\ 0

plotting the logarithm of t iori Jf 3 ';\ he arithm of time. The slope

release profile is line etric shape (Ritger and

o,

inlation were obtained by

of the line is n while 1 is intercept, - ’ \\ data were plotted using
|

t © e
S, < ok
Although the constant k S-one of the-measures of the drug release rate, it
- b A =4 . . .
should not be used for comparison because ¢ tics are usually involved in

different test conditfuns-¢Faiuidarct-ais=1996)=therefores o tharacterize the drug
release rate in differené-expe dissolution time (RDT) was

AUL INBVENEINT
IRAAIAIULNIINE B B

time (Nﬁ)T) (Brockmeier and Hattingberg, 1982). The diagrammatic of dissolution

profile for explaining RDT calculation is illustrated in Figure 7.
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o8

: | i //
Amount of drug release / »

ABC was calc | area (M_, multiplied with
time function) with areainds cl ' \t\ trapezoidal method was
used to calculate AUC. In » time (RDT) was calculated
from dissolution data up to 1 2ha or comparing the release profile

3.6 Determindtio

v
Solubility of ﬁclov "~ was igated all d@olution media. Excess

amounts of acyclovir weri mixed with each d‘sjolutlon medium in erlenmeyer flask.

The samples ﬁ t 37 °C+05 °C.
An aliquot @ﬁﬂ :H ﬂ:ﬁ Vld assaye ﬁln triplicate for acyclovir
concentration rlodlcal until é{ d. The
conceﬂaw alﬁ gljﬁ‘j%/ﬁﬁ ﬁyil rEI Aeisioe (0

the dru n each dissolution medium.
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3.7 Determination of polymer solution viscosity

The 2% w/w solutions of HPMC, XG, SA and CP were prepared with all
dissolution media. In order to complete the hydration of the polymer, the gel was kept
at room temperature overnight. The measurement of viscosity was performed with
viscometer (model DV-II*, Brookfield, U.S.A.). The viscosity was determined in
triplicate with a shear rate of 50 rpm at 3

Only formulations ' W igated for matrix swelling and

matrix erosion. The d for investigating matrix

\

swelling and matrix | Selution, phosphate buffer solution pH 6.8,

deionized water and 0.

The dissolutio ratgs st @s deseribed in the method of dissolution
study. The perforated platé with indiyi fial.  ' removed at the time intervals of
0.5,1,2,4, 6, 8 and 12 hours. In/gkder-to exam

area of swollen tablet was dete_gamy P

'Iiv""

e radial swelling of the tablet, the
phing the tablet with the calibrated

scale at the top vp 1 digita 0 , ollen tablets were
determined at all 1 y g ' d then the percent
swellings were calcula@ After that, ollentablets w@ dried in hot air oven at

0 °C until constant welght was achieved. Tbtotal weight loss of swollen tablets

after drying w, ﬁﬂﬂlw ﬂqoﬁx he test was done
mterva

in triplicate fo he percent swelling and erosion of swollen tablets

could be calculated acc@dﬁ %ﬁﬁﬁaﬁ"% ”Tﬁ ﬁﬁﬁ ya ?)

% Swelling = (At-Ao)/A0*100 ¢))
8=

where At is the area of swollen tablet at a time interval, Ao is the area of tablet at the

initial time.



40

% Erosion = (Wo-Wt)/Wo*100 2)

where Wt is the weight of dried tablet at a time interval, Wo is the weight of tablet at

the initial time

Only formulations F2, F5 a; weré investigated for their surface

morphology by scanningrelectron micros opy..Lhe matrices were investigated both

microscopy, tablet of ohe At 0 ‘ \\\\\

\ 1 er 0.1 N HCI solution ,

\\\ ds, these swollen tablets at
various time intervals ( and 4271 *\\ 2 and F5 and 2, 4 and 6
hours for formulation ' cr the same procedure for

matrix erosion test. Thedrie gos W i nst veight were used to evaluate

ples for scanning electron
phosphate buffer p odium chloride solution

using the same conditig

their surface morphology. ed on the sample holder and then

observed after being coated wit n_,.m,;é__, 9k

..y
ﬂ‘IJEI’J‘VIU'Vl‘ﬁWEI’]ﬂ‘i

Qmmmmummmaﬂ
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