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CHAPTER II

1. MATERIALS

The fo were obtained from

commercial sources.

diluents:

ttose, Meggle Milch

- dicalg J“ip.-‘ ddhydrate (Emcompress ,

Edward Mefide > 5 agk, USA)
Y, o

disintegranta® @
- sodium :rfﬁf'i" (Explotab, Edward

m mi.cr r 1 (Avicel PHL01, FMC
L u‘

CnrpoﬂPtinn, Phlladalphia. Usa)

ﬁ%ﬂ?%ﬁ“ﬁ‘ﬁ‘%ﬂ?ﬂ?ﬂ (Kollidon cL

q m?‘m“%%ﬁwm ABVNEY s

lubricants:

- magnesium stearate (Pharmaceutical Sciences,
Bangkok, Thailand)

miscellaneous
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- cyancacrylate adhesive (Shinkoh, Type CY-10,
Japan)

- proofing wax (Kwoya, Type C-1A, Japan)

2. EQUIPMENTS
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KFC-5-C1-11L30,

(Shikoh, Model

,  series 3030367, USA)
}LS\ be Instrument Corp.
y WJapan)
orp., 0.01 mm., Japan)
i ‘:ijif’:f’f_*”"TJF"‘1IA;-'-2E, Germany)

(Hanson Reserch,

M’Jﬂﬂﬂﬁﬂﬂ’lﬂi
’Q‘Wﬂﬂ‘&ﬂ@%ﬂ%ﬂmﬂaﬂ

d.1.1 The Instrumentation of a Tablet Machine.

The instrumentation of tablet
machine has been described by Higuchi (60). Strain gauges
were bounded to the frame of a single punch eccentric machine

to gave a measure of the applied force. The disadvantage of



this was the non-linear relation between frame distortion and

the applied force.

This investigation used a modified
Stokes Model A-3 single punch tablet machine, driven at a

constant speed Lthrough 1.3

sepowers electric motor.

ain gaude chosen can
be wused for dynami;irb 55 UTE It ] has an internal
resistance of abau{ auge factor of about
2.1, a gauge factog at e 0.015%/°C . For
mounting a cyanoadry A’C;J is stable at
temperature range Then coated with

moisture proofing - one an active

gauge and the other bending compensating

gauge - for measuring t ;g ce from upper punch were

mounted to the“fut: sl ipper 43""":;ﬂ3:ﬂr as shown in
\ F L)
Figures 2 and 3. % - = mtaken through the

L iF |

space between the mn%1fxed upper unch holder and steel-body.

wmvwmﬁﬁaﬂfsﬂwﬂz}mw B ssor cmsee o

a piece of ste

ama\mi;uuu’nnﬂw,l

holder) and compensabting resistances gauges formed two arms
of a Wheatstone Bridge connected to one channel of a strain
indicator amplifier as shown in Figure 4. These signals fFor
the amplifier were recorded on a four channel oscilloscope

and XY/XY-T recorder

33
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AUEINENINGINT
-. Figure 3, qwqammﬁwarfjﬂmﬁﬂ machine. |

Strain gauge

2
3. Upper plunger
4. Upper punch
B. Die

6. Lower punch



Figure 4.
system. 1.

.’I
7.

wheatstone bridge

recorder

7]

7
Function {:;, : -_, aress and. associated measuring
upper plui_ f¥Upper punch

:I or 6. oscilloscope
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Table 1 The Calibration Data obtained from the Upper Punch.

;’5; ' Ai,Ei
Regress

Table 2 The R
Calibration D: n.

ﬂ‘lJEJ’JVIEWﬁWEJ’]ﬂ‘i
VAIANR ?‘ﬂJ"ﬂJ’W}’mLL']ﬁ d

' alc{;ated from the

Std Err of Y Est 0.018866
R Squared 0.999381
No. of Observations 11
Degrees of Freedom : 9

X Coefficient(s) 0.000723
Std Err of Coef. 0.000005
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Figure 5, The calibration curve of the upper punch
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Table 3 Tablet Composition

" " " " " " " " 2

T - — -

Series 1 A B c D
Emcompress 96.5 93.5 90.5 87.5
corn starch 9.0 12.0
magnesium stearate 0.5 0.5
Series 2

Emcompress 9.5 49.5
Avicel PH101 0.0 50.0
magnesium stearate 0.5 0.5
Series 3}

Emcompress o5 87.5
Explotab 9.0 12.0
magnesium steara +5 0.5
Series 4

Emcompress 5 92.5
Kollidin CL .0 7.0
magnesium stearate 5 0.5
Series 5§

Tablettose FE] 87.5
corn starch 1] 12,0
magnesium stearate 0.5 0 % 5 0.5
Series 6

Tablettose 7 49.5
Avicel PHIGI 2D 0 0. 4ﬂ D 50.0
s AR it
Series 7 ’J Tq EJf]

Tablettose a98. 5‘ 93.5 90.5 B? 5
Expluta .0
S Awaen S ANINEn§ B
Series H

Tablettose 98.5 96.5 94.5 92.5
Kollidon CL 1.0 3.0 5.0 7.0
maegnesium stearate 0.5 0.5 0.5 0.5
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3.1.2 Calibration of the Instrumentation.

The strain gauges mounted of the
upper punch holder were calibrated under static condition by

using hydraulic press over a range of force 1200 pounds up teo

&ﬁelatlnnship between

ogroce was found as shown

3000 pounds.

oscilloscope deflect
in Table 1. The gaTi A data in Table 2 and regression

output of the uppeg shown in Figure 5.

“the various formulations

from Table 3 (50¢ r ing two types of

direct compress \" - A monohydrate and

dicalcium phosphatlﬂdihrdra e with four jﬁhinteirants. using

SR )i 11 [ 1
e R R e o

minutes,

Before mixing, all excipients passed
through No.60 handle screen to break aggromulates except

magnesium stearate which passed through No.80 handle screen.



-
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Figure 6. Tr E’lﬁﬁnim llu’-]g ﬂaq a E'

ompressional rces of compress + 3% Kollidon
CL a. 1200 pounds b. 1800 pounds c. 2400 pounds d. 3000 pounds

Ly
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Table 4 Relative Humidities of Saturated
Salt Solutions at Room Temperature

Table 3 Equlibri
Salts Solutions aft

Himidities over Saturated
for 15 seconds

Time

(min.) K550,
1 96.0
3 97.0
10 97.5

ﬂuﬁ§%ﬂﬂ5WSTﬂﬁ:i
’Wﬂ’] ﬂﬁ?‘l‘ifu URNTNYU &S
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3.2.2 Tablet Compression.

Tablets were compressed wusing an
instrumented single punch machine tooled with 3/8 inches
round flat Ffaced punch. The tablet weight of each

formulation was 350 mg. Eaclybatch from each formulation was

compressed at four difg ’nhx,”j-t ugsional forces of 1200,

1800, 2400 and The tracing of

compressional force

3.3

om each batch were
atored on a dish i RET r*ﬁ; @bntain saturated salt
solution at room tamper qataining at 24%, 44%, 65%
and 98% relativey kﬂa‘;j;h_ng;ii____‘;;;g,‘f investigated are

given in Tablesf' taken to mininal

| 0
opening the deaxcca}urs the humidity remain quite constant.

:::rjach ““““’ﬂﬂﬂ’i‘ﬂ‘ﬁ%%ﬁﬂrﬂﬁ 24, 48 and 72
M1 AININNAA N20A

tablets were weighed initially and after storage at the

four humidity levels for 6, 24, 48 and 72 hours; moisture
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pickup was expressed as percent weight gain.

3.3.1.2 Volume Change

Volume change was
calculated from thickness and diameter of ten tablets which

were measured in millimeter |l ing of micrometer spring

gauge after storagde at we s his 'Ages and time intervals.
The ratio of volume wressed by the ratio of

apparent tablet densgist® Zﬁvf ?ﬁ-‘u density which were

\

ay d- ‘\\\
ﬁ 2 e \ ess of the tablets was

calculated from thi

¥
P, v

determined by using ; " Hardness Tester and

expressed in Strong-CobbzdArner i The hardness was an

¥

average of ten de

DENSITYL

al 18T RENG WG e 0 o

study to evaflhate the poroglty of the compressed tablets,

Relative @mwﬂqﬂwm!ﬁ Hq“a‘ﬂ particle

density ant apparent tablet density.

The procedure utilized to determine
effective particle density refered to as the cylinder - drop
technique. An accurately weight sample of 50.0 grams was

introduced into a 100 ml. graduated cylinder. The cylinder
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was dropped on to a hard wood surface 50 times for height of
1 inches at 1 second interval. The density was then
calculated by dividing the weight of sample (grams) by the
final average tapped volume (milliliters) of at least five

determinations of sample containing in the cylinder.

M ﬁahlet density was

calculated from qugliSlflof hd and the geometric

volume of the tabl/ \\
£ @ ’\\ \ onsists of a sintered

glass filter connecte vsﬁg,Evi \‘\\ raduated pipette by a

rubber bung as showedffin ine entire assembly was

immersed in a water bath, =& \Lically controlled at 37 +
t "C . A continug jgfntained from the

sintered glass [ idte ’fd,le te the end of

| I”,
the pipette. A i’Jced of Ffilter paper wds placed on top of

:‘::::::“:ﬂmﬂﬁnszﬂ L o
o A AN A g

volume.

3.3.4 DISINTEGRATION TIMES

Disintegration times of the

tablets Was determined in distilled water using



Figure T. A]:para. LD * 0% water penetration into
tablets. 1. cover klide 2. . 3. @ 1ter paper 4. pipette
4. pipette 5. water level 6. rub'her bu.ng T« filter stick

8. glass bottle 9. fthermostateddt 37 °C

ﬂ‘HEJ’J‘VIEWIﬁWEJ’]ﬂ‘i
’QW']E*Nﬂ‘iﬂJ NN Y
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Disintegration Apparatus according to the USP XX method.

This value was measured in seconds. The means of at least

six determinations of each batch was used.

AULINENTNYINS
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