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Chapter Three

Results

1. The Optimum Conditions of)the Fluidized Bed Granulator

Before pro

o o’ ,ipeparatian of sugar-

ation of fluidized

bed granulation pLe®e : carcied 'oat by the trial and

error method. rial, the batch
sizes of 400 g we fi v b AR A Btting at 30° was
found to attain pgo fld ( T, ¢ powders. Several

process variables : e =T, A i.e., inlet air

ying rate, nozzle

temperature,

pressure, concentration . o inder solution and
e

concentration of 55_;5;_:55:;jzz;;;_:;;;.;;;i—_:;;;;ﬁ‘
W,
\"7 A

e basis of these

preliminary inves ess conditions as

/ ol
shown in Table 1 ‘pere suitable to prepare the powdered

sugar- tapmcﬂ ﬂgrﬂﬂ wwﬁ WHH’] nﬂiiaus type of

binders.

. wAEIAINIUNMINIAAY s

PVP Granules.

2.1 Particle Size Distribution
The particle size distribution of the
grénules are given in Table 2. It is apparent from the

data that particle size of granules increased with
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Table 1 Summary of the Conditions of Fluidized Bed Granulator
Used in Preparation of Granules with Various Type of Binders

e T o o o o e o o o . . s . s

—— T

Inlet Air Binder Sali # Binder % Binder

Type of Temperature Spraying Ratel ft sure in Solution
Binders ¢°C) (ml/min) : Formula Concentration
PVP 50 2.0 5.0
Gelatin 50 2.0 10.0
Methyl- 45 1.0 3.0
cellulose

Tapioca - 50 1.0 2.0
Starch

Fixed Conditions : Batch Size —-40C

¥
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Table 2 Particle Size Distribution of Sugar-Starch-PVP Granules

i — o - o i o Bl S S i

Compo=sition of % Retained on Seive Size (um)

UEAT s DERE G e e i i o i i e i o e i e i R S
Formula 425 250 180 150 125 106
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increase of the amount of sugar in the granule formula.

2.2 Density and Percent Compressibility
Bulk, tap, and true density and percent

compressibility wvalues of sugar-starch-PVP granules are

bulk and tap density were

given in Table 3. Relai

obtained with all grdn ons. The bulk density

randed from 0.3 tn ol :1 Fﬁ======i shows a lowest bulk
and tap density. ._n.;\ in each formuls
was similar. i ‘ :?ﬁ;R\; t compressibility
were within the rag 1.4 ¥ ‘id it appeared that
the percent campres 1les increased with

the increase in the . the formula.

2.3 Moistuné

The re e content of granules

are shown in THEie—=s. It =honid B2 g #ixted out that the
»&% X ;
percent nnisturiﬂ . ; ﬁji increased with
i

increase of the peicent of tap oca starch in the formula.

The nnlsturﬂnut%}q %ﬁaﬁ%ﬂt&}ﬁl i Fange of 1-7 x.
Qﬁﬂmﬁm HRANEAY e o

rate of granules from formula 4-9 could be measured. The
flow rate of the other granule formula were unable to be
determined by the flowmeter. The granule from these

formulations had tendency to blockage the orifice of the
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Table 3 Density, % Compressibility, Moisture Content, and
Flowability of Sugar-Starch-PVP Granules

S ———————— e e

Density (g/ml) Compressi Moisture Flowability

---------------------- bility Content Rate
Formula Bulk Tap True XD (%) (g/sec) r?

1 0.35 . 1 = =
(0.01) (0.01) 2)

2 0.42 .64 N * g = -
(0.00) (0.00 s , 7 1)

3 0.31 : N a4 . =
(0.00) (0. O 1)

4 0.33 5.0 7.8 0.997
(0.01) (0.0 1) (0.51)

5 0.29 4707 \ E .9 6.8 0.998
(0.01) (0.0 B0y -\;\\ 0.1) (0.38)

6 0.38 i Sz 2T A 3.2 8.7 0.998
(0.00) (0.0 oot . OR Y (0.1) (0.80)

7 0.33 42 ma—a 2.8 7.7 0.997
(0.01) (0.00) £ /4 ; (0.1) (0.58)

8 0.40 O e e 4 . ﬁ;;;—:,;q 1 9.5 0.9897
(0.00) (0.0 ol 1) (0.70)

il i
9 0.43 0.8 5 1.4 8.7 0.999

(0.01) {D D%J (0. DZ} {D 2) (0.1) (0.44)

-------------- L E L L L e ——
o T pivEilien 1 e

r? = Correlation coefficient.
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flowmeter during the test. The flow rate wvalues were
determined Ffrom the slope of the linear plot between

2 was the

amount of granules flew versus times where r
correlation coefficient derived from the plot. It could

be seen from r2 that the granules in formula 4-8 are

characterized as good fl fi y (the linear correlation

coefficient, rz, ymental data are shown

in Appendix C.

, ,,‘-.-.-il
2.5 Co , QK{\:\‘? ess Profile

ReTatj  bztgaen . w-’ essional force and

hardness of cs h-PVP granules are

presented in T was appeared that

the effect of co . tablet hardness w=

as expected, which creasing compressiona

force.

A
-

& oy i

2.8 C--; ¢gration Profile
: T

i}
Th-‘relatiunship between’*omprassinnal force

e st A B gmmmmmf e b
g ST AN Y e

disintédgrated within -5 minutes at the compressional
force between 1000 upto 1600 lbs. The disintegration time
of the compacts were. not substantially changed with the
increase of compressional force as compared with increase

of hardness with the pressure as shown in Figure 7. In



Table 4 Relationship between Compressional Forces and
Hardness of Compacts Prepared from
Sugar-Starch-PVP Granules

. S o e e . . S T S S S

—— T e S —

Formula 1000 0p 1800
1 8. 16.96
(2. 0.56) (0.58)

2 6. 15.28
(2. 60.70) (4.47)

3 B. 8 \ 15.28
(1.3¢ 3. S 0.88) (0.51)

4 13 »20

& B =

5 13 13748 . , 16.48
(0. PRCD) .57) (0.53)

B 8. sl 13.40
(0. ;;‘“33 (0.39) (2.48)

7 10 .46 » ' 15.08
(1. (0.28)

8 8. 4 13.32
(1.94 (0.37) (D ) (0.55)

9 E’Eﬁ&l’l NEBINEBT &5

.....H,_.,H....,.......,_..—.——_——._—._—————--—-----—--.- -—u———-——— o ————— —H-l--l----—-l--—

ARIAINTUNRIINGIA Y

Means of Four determinations with standard deviation
in parentheses.
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Table 5 Relationship between Compressional Forces and
Disintegration Time of Compacts Prepared from
Sugar-Starch-PVP Granules

S S ———————— AP

N ———————— e e T

Formula 1000
i o
(0,
2 P
(0.
3 4.
(1.
4 3.
i
37 3.
(0.
B 3.
(1.
7 3 .
(0.
8 2.44 78 2180 ;
(0. 13)‘ (0. UE) (0.08) (0.08)

w0

F&umwﬂmwmm &%

—— e —— _,.,_.....................-.-.-.—.__.———-————- __,._.,_,_......,_.,._..- ——

Means nf ix detarn1natlans with stand&rd dav1at1nn
in parenthes

55
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addition, very slightly increasing in disintegration time
were observed in formula 5 to 9 when the compacts were

compressed at high compressional forces.

v Tabletting Properties of Powdered Sugar-

Tapioca Starch-PVP Granules.

Table B ,Qw‘a : gight variation, hardness,

disintegration timg, thickness of the

sugar-starch-PVP to 9 provided the

tablet weight wi ‘i_ “~ 2 b@ient of wvariation

{less than O. ts made Ffrom =all

granulations ex ation within the

requirements of U

The ssed to a required

hardness about 4 from formula 5 to 8

gave the low vnria while formula 1 shows

the highest va i'r;;' e V]

Taqig S 3 T U‘thnut addition of
|

disintegrant. It 3an be seen hat disintegration time of

all tablet ﬂrﬂ%}?ﬂﬁsﬂ@ﬂﬂ’}ﬂ% However, the

tablets prepaked from the‘hlgh amo nt of sug gave lower
— mmﬂs@mw’n PRGE

he frlabllity test was performed by
rotating in Roche Friabilator for 15 minutes in stead of 4
minutes as this time period was not long enough to detect
the weight loss after the test. The tablets prepared

fram high amount of tapioca starch show lower percent



Table 6 Tabletting Properties of Sugsr-Starch-PVP Granules

o T e i T T ——

Friability  ‘Thickness
%=

({mg) ‘ Lmm}
Mean % C.V. Mean Hean % C.V
Formula (5.D.1 (5.D.) (S.D.)
1 295.6 2.01 0.43 3.79 1.31
(5.94) (0.06) {0.05)
2 290.4 1.51 0.93 3.87 0.25
(4.56) 10.10) {0.01})
3 298.2 0.52 0.83 3.97 0.25
{1.54) (0.08) {0.01})
4 302.5 0.36 1.04 4.16 0.24
(1.10) {0.08) {0.01)
5 . 303.1 0.35 1.21 3.90 0.25
(1.06) (0.06) {0.01}) :
3 304.3 0.59 1.50 3.86 0.26
(1.81) {0.15) (0.01)
7 291.4 0.36 1.67 3.79 0.26
{1.06) 10.26) (0.01)
8 247.3 0.52 483, 5.27 @i09 0.8 3.71 0.26
{1.56) ﬂ u m :y] ﬂﬂﬁﬂ El'lﬂ lj'm uai {0.01)
9 295.17 0.4 44 u 44 3.69 1.08
(1.22) (0.80) (0. aa: {0.04)

AR REAeY

=19
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friability as can be seen from Table 6.

Tablet thickness are also shown in Table 6.
Mean values and standard deviation are given together with
percent coefficient of wvariation. It was abserved that

only Fformula 1 and 9 obtained percent coefficient of

variation slightly highsx

3. Physical Properti€s. o ugar-Taploca Starch-

Gelatin Granu 1&37

3.1 Parti

The ribution of the

N

x\§ 1ts indicated that
ad" high proportion of

granules are shown

the granule formulsa

tapioca starch confe amcunt of fine granules

than those Fformula whi ed high proportion of

sugar. As it' ﬂrle, 27.2 % of

formula 1 and *’

size of 75 am. E L‘J

= ﬁ%ﬁfﬁq P B ARG e

ulk tap, ‘ﬂ.nd true densxby c}f the sugar-

woron QR RGO AR thormre o

shows a greater bulk density {U 54 g/ml) and tap density

§2H  through seive

(0.71 g/ml). Tendency of 1ncrease in bulk and tap density
of the granules with the higher proportion of sugar "in the
formula was observed. The true density of granules in all

formula were similar, ranging from 1.45-1.58 g/ml.
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Table 7 Particle Size Distribution of Sugar-Starch-Gelatin

Granules
% Retained on Siéva Size (um)
Formula 250 180 150 125 108 90 75 PAN
1 3.84 4.78 6.68 10.41 18.59 14.86 27.20

10.83 11.41 36.73

8.60 4.71 2288 F42. 36

o W =N ;o e W M

o o o o s

-.&ornula

Y

The composition of s

are the same a9

]
AU ININTNEINS
RN TAUNIINGIAE
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Table 8 Density, % Compressibility, Moisture Content, and
Flowability of Sugar-Starch-Gelatin Granules

[ S ——————— R e R B 8 e

Density (g/ml) Compressi Moisture Flowability

---------------------- bility Content Rate
Formula Bulk Tap True %) i (g/sec) 1r?

1 0.33 - -
(0.00)

2 D.38 - -
{(0.00)

3 D.44 - -
(0.00)

4 0.46 - -
(0.00)

5 0.40 - -
(0.00)

B 0.43 - -
(0.00)

7 0.49 ez 2

: (0.00)

8 0.54 - -
(0.00) :

9 0.4 1.58 20.9 | 7.5 0.899
(0.0 UD &{0.06) Qo4 (0. 2} {0.15)

$THbH ot Taldc BERER
e RBABSATUUBAINIRLL s

The flow rate of granules from formula 1-8 could not be measured.

Ir’ = Correlation coefficient
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Percent compressibility values seemed to decrease when

high concentration of sugar incorporated in the granule

Formulations.

3.3 Moisture Content

in Table 8. It was
the granules propentiondally 1@ with 1increasing in

formula 1 showed

the amount cf the

the highest perceg ant (6.9 %), while

granules from foid moisture content

(1.1 %).

3.4 Flows

As it 8, only the flow rate
of granules from fo measured. It could be
seen from th{gfx?z;;Q3====53=2773::i;¥ formula 8 is

characterized 1] (The correlation

coefficient , Fag 3 0.99). experlmental data of

ﬁ ungmwmm
QNERI AR .

after compressed at different compressional forces

given in Table 9 and Figure 9. As expected, the hardness
of compacts increased with increasing the compressional

forces, but the lower trend of increase in hardness than



Table 9 Relationship between Compressional Forces and
Hardness of Compacts Prepared from
Sugar-Starch-Gelatin Granules

R ——————————————— SRR e e e

S ————————— e Y

Formula 1000 1200 1400 1600

1 4. 8.87
(0. (1.18)

2 5. 11.51
(0. (0.85)

3 7 13.52
(1 (1.40)

4 i 15.15
(0. (2.13)

5 8. 19.35
(0. (0.39)

5 5. 10.38
(0. (0.97)

7 7. 13.11
(04 (0.89)

3 5.54 9.27
. (0.5 (0.30)

9 7:89/ o, 7.31 8.63

Pﬁi?l’l"flﬂﬁ’i wens o

- ___..____... T o o o o o

o AR IRV IBY 10 B

in p4rentheses,

63



Hardness (Kp)

(Thnun

?»lmaﬂﬂ‘ifﬁw

Figure ® Compressional Force-Hardness Profiles of Compacts
Prepared from Sugar-Starch-Gelatin Granules

Sy

1.7
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those of sugar-starch-PVP granules were found.

3.8 Compressional Forces-Disintegration Profile
The relationships between compressional force
and disintegration time of sugar-starch-gelatin compacts

are shown in Table 10 Figure 10. In general,

disintegration time t substantially

changed with comp , disintegrated

within 3-5 minute | ,, pmiala 1, 2 and 3 which

had higher prop . ?Kﬁﬁ;ﬁEF-. apprared to give
\ \\f\\

fluectuation of d ans pime \ it comparing with those

contain lower co

3.7 Tablet

Tapioca Starch-Gelat

Table  LiIo weight  variation,

hardness, disinte on y ] y. and thickness

of the tablets.‘ npressacf to the

hardness about 4 ®p. As can be seen fxmln the data, weight

variation ﬁ ﬂ'n IEWﬂw L all granule

formulations ﬁet EJ& requlramezﬂﬂsgﬁjdard.
QW"TWﬁHﬁﬁ?ﬂmﬁ{ﬂsed from

3.73 to §.68 Kp and tablets disintegrated within less than

4 minutes in all granule formulations. The coefficient of
variations of tablet hardness and tablet disintegration

time are also shown in Table 11.

It was apparent that friability of sugar-
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Table 10 Relationship between Compressional Foreces and
Disintegration Time of Compacts Prepared from
Sugar-Starch-Gelatin Granules

S ——————— S e e ]

N e S S ——————————— R R

Formula 1000 1200 1400 1800
1 3.47
(0.95)

2 4.21
(0.48)

3 3.91
(0.60)

4 3.56
(0.82)

5 3.52
(0.04)

6 3.06
(0.28)

7 3.27
_ | (0.10)

8 \H11T Xd . . 3.48
(n?‘ , 1 (0.08)

9 3.17 3.25 3.39

_________ ﬂuﬂﬁwﬂﬁ%’iﬂmﬁi_wffffi_
"m%maﬂﬁﬁm um'mm Bhipeion



Disintegratien Time (min)

10

Formula

mgm asnath u“ﬁﬁ% iEnas

: - 1.5
Thousands

ompressional Force-Disintegration Profiles of Compacts
repared from Sugar-Starch-Gelatin Granules

1.7

L9



Table 11 Tabletting Properties of Sugar-Starch-Gelatin Granules

= - - i e e L T T T ——

Weight ?nriatiun Friability Thickness
(mg) % (mm}

Mean % C.V. Mean Mean % C.V.
Formula 15.D.) - i {8.D0.) 15.D.)

1 284.1 0.51 0.27 3.87 0.25
{1.47) 10.03) {0.01}

2 299.4 0.53 0.94 4,07 0.25
{1.61) 10.06) (0.01)

3 298.5 0.61 1.10 3.97 0.25
(1.84) (0.08) (0.01)

4 296.7 0.86 1.62 3.96 0.25
12.58) {0.08) (0.01)

5 . 297.1 0.84 2.02 3.97 0.25
(2.50) {0.06) (0.,01)

6 304.7 0.65 1.78 3.98 0,25
{2.01) {0.05) {0.01})

ki 298.7 1.29 2.00 3.87 0.25
(3.88) {0.16) {0.01)

8 297.7 0.46 +10 ? 05 31.65 1.32 2.20 3.75 0.26
(1.38) ﬁg] ﬂ w %.ﬂﬁl {(0.01)

9 301.4 0.71 ﬂ ’J mﬂ E.L’]ﬂ 3.75 0.26
(2.14) q) (0.38) (0.14) (0.01)

__'::‘.;;;.:::;::;:;zgma'ﬁﬂ"smﬂwrmzlWﬁ"ﬂ """""""""

89
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starch-gelatin granule tablets increased with increasing
the amount of sugar in the granule. A maximum value is
2.30 % for formula 9.

The thickness of tablets were expressed in

mean, standard deviation, and percent coefficient of

varistion. As can the wvariation 1in tablet

thickness were all nine granule

formula. /
4. Physical Pmp/ gar-Tapioca Starch
Hethyleellulose

4.1 Part

\\\les prepared using

bited wide particle size

distribution the granules using PVP or

gelatin as bindd) ' _
\Z70 Y}
4.2 Den;lt- A-pégésihilitr

Table‘- 3 shows b k, tap, and true density

v oo ARENTHIIT mne-rroon

methylecellulose granuleg. Sug -starch-m ylcallulnse

xani®} VR | O0EEY ‘iﬁ%ﬁ?’ﬁoﬂ%ﬂﬁ fgner bul

and tap den51ty than those of sugar-starch-PVP and sugar
starch-gelatin granules. It is appeared that the true

density of granules were similar among nine granule

formulations.



70

Table 12 Particle Size Distribution of
Sugar-Starch-Methylecellulose Granules

— e o S S S
R ——————————— R A e e e

[ ————— e R

T o ==

The composition af‘ V:-'_-. -f ‘;' ormula

H |
are the same as/in Table 2.,

AULINENTNYINS
RIAINTAUIM TN
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Table 13 Density, %X Compressibility, Moisture Content, and
Flowability of Sugar-Starch-Methyleellulose Granules

T S . . A T T " ] . i

Density (g/ml) Compressi MHoisture Flowability
---------------------- bility Content Rate
Formula Bulk Tap True %) (%) (g/sec) r
1 0.47 0. - -
(0.00) (0,
2 0.49 D. = =
{0.00) (O,
3 0.47 0. - -
(0.01) (0.
4 0.48 0. 7.8 0.999
(0.00) (O. (0.42)
5 0.45 0. 8.8 0.999
{0.00) (0. (0.39)
B 0.56 0. - -
(0.00) (0.
7 0.59 0. B.1 0.9398
(0.00) (O 0 (0.30)
8 0.60 5% o
(0.00)Y (0.
9 0.58 12.1 0.999

________ff‘;'ff"fﬁ ﬂm"“{fﬂnﬁfﬁﬂﬂhi_fi’fff ___________
sosns of tlobad ADIUNMANEIAL. 1 saorerne.

The flow rate of granules From formula 1-3,6,8 could not be measured,

1

r* = Correlation coefficient
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4.3 Moisture Content
Percent moisture content of sugar-starch-
methylecellulose granules are given in Table 13. The
percent moisture content decreased in relation to the
decrease of amount of the tapioca starch in the granule

hin the range of 1-6.3 %.

formulations. The values

unsucecessful. ' & g k& wrmula 4, 5, 7 and
9 could be de /L Shewr ABle 13 which are

characterized {the correlation

coefficient , 121 tal data are shown

in Appendix E.

4.5 Cnnpressihéf'“'-_ -Hardness Profile
1tk ex ;g.e conditions in
this study, “dom ‘}‘1 sugar-starch-

methyleellulose w¥ranules were softer Bhan those prepared

using sugar~§ ‘ﬁl ﬂm atin granules
(Table 14 :ﬂﬁﬂre ZI:.. At "the :]I-.tional force of
1000 ﬂawﬁmﬁ g f‘jqﬂu a“" mula 2-4
were tauqﬁcft to be me&my:le harm tz[ar.

4.8 Compressional Force-Disintegration Profile
Table 15 and Figure 12 show the relationships
between compressional force and disintegration time of

compacts prepared Erom sugar-starch-methylecellulose
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Table 14 BRelationship between Compressional Forces and
Hardness of Compacts Prepared from
Sugar-Starch-Methylcellulose Granules

S —————— S

S —————————— P

Formulsa 1000 1500 2000 2500

. 7i )

7.77

e ﬁﬁﬁméﬂﬁ%’uMﬁ’s_____i?f?i__
ﬂﬁ]ﬁ&ﬂiﬁw%ﬂﬂ’}%’m&dm



Hardness [(Kp)

Formula

;e ~
1 1
\:

0.9 1.1 q

AN N Ll LTt T

Firurn 11 Compressional Force-Hardness Profiles of Compacts
Prepared from Sugar-Starch-Hethylcellulose Granules

7l



Table 15 Relationship between Compressional Forces and
Disintegration Time of Compacts Prepared from
Sugar-Starch-Methylcellulose Granules

S O S —————————— S e

—— o — T ———

Formula 1000 1500 2000 2500
1 9.81 15.92
(1.07) (1.09)

2 6.54 12.87
(0.55) (2.38)

3 6.43 16.71
(0.83) (3.48)

4 12.40 18.03
(2.90) (4.33)

5 11.86 16.48
(2.02) (5.65)

6 11.30 13.67
(2.41) (4.29)

7 9.40 13.80
(4.69) (6.22)

8 11.94 5 si 10.46 13.28
(4.28 34 ) (2.98)

3 6.90 J 6.60 9.40+ 11.00
(2.03) o (1.30) o, (2.99) (3.39)

-------------- ﬂuaqwﬂmﬁwsqﬂs-----~---
"eaﬂfsgamwxmﬂwwﬁﬂﬁﬁé’m
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Figure 12 Compressional Force-Disintegration Profiles of Compacts
Prepared from Sugar-Starch-Hethylcellulose Granules
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granules. The results indicate that disintegration time
of the compacts were longer than those of the compacts
made from sugar-starch-PVP and sugar-starch-gelatin

granules at the same level of compressional forces.

Tab 1 & k@S0 W eﬁariaticn, hardness,

disintegration time §tinbil by wand thickness of the

tablets prepareg ch-methylecellulose
granules, All Z2rg ef fdrmadatian: nﬁve low coefficient
of wvariation in bafef Hdi and) we within the USP

requirement even 3, 6, 8 showed
unsatisfactory flowal 'ff fn: _;m were subjected to the
flowability test,. -

1) deviation  and
percent coeffietﬂ !fH;t hardness are

also shown in E’le Table 15.

iy uﬂﬁ‘ﬂﬂn‘iﬂﬂ‘mi;f“
.,,;i&-nﬁ ST A M.

those sugar-starch-PVP  ‘and sugar-starch-gelatin

o Tl
The vasiation of tablet

granules when compressed to the same hardness level. The
data also show that the tablets from formula 9 gave lowest

percent coefficient of variation of disintegration time



S —— = S . 3 = e o o

Weight Variation Friability Thickness
(mg) , : (mm}

Mean % C.V. Maaf "% | ,, 7 , “Mean = % C.V. Mean Mean % C.V.
Fﬂmlﬂ IS;D.I K s ‘ IS-D.I tsfnnl

1  300.0 0.94 1.50 3.76 0.79
12.81) 10.19) {0.03)

2 294.5  0.48 1.23 3.67  0.27

(1.42) (0.16) (o.011 ’

3 295.9 0.76 1.42 3.69 0.54
12.26) 10.05) {0.02)

[l 302.3 0.41 17.84 1.44 3.74 0.26
(1.24) (0,08} 10.01)

5 303.3  0.31 8401 62 11.73 1.56 3.11  0.26
{(0.93}) ; : T (0.06) {0.01})

6 297.1  0.64 7 Wz — 10339 €107 2,19 3.70  0.26
(1.92) : o~ (0.11) (0.01)
12.29) {n 85) (0.64) {0.16) (0.01)

8 297.2 2.88 3.70 0.26
(1.14) (0.15) {0.01)

9 306.5 .30 4.79 9,18 0.86 2.7 3.73 0.26

----------.iﬁmasm mmm';nmaa----_---i‘.’fii--------

a= Disinten‘rni:.ion time

gl
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among nine formula.

Friability of tablets prepared from sugar-
starch-methylcellulose granules appeared to increase with
increasing the amount of the sugar in the formula.

Frisbility oF the tablets were higher than 2 % when the

composition of sugar in formula larger than 50 X%

(Fformula 5).
/Adard deviation and

percent coefficie ablet thickness are

shown in Table t the variation of

tablet thickness : S g¥Cess # in all nine
formala. ' ‘
5. Physical Pro ‘ L.»i.j 2 ”'»- gar-Tapica Starch-

5.1 Particle Size

a*;_;;.::;-;.;.:;;';e;.;.'zz;.;i;r::r;:..;— ze distribution

. 17 pres i

] Y

It is apparent frng the data that the larger granule sizes

Here nbtm»ﬂ:uhﬂ’% ﬁﬁmwy’qﬂl‘jpmpnrtwn of

sugar. ngh percentage q; larger granules cullected on

e GRYRINTUUAVIREAGE e

starch-ﬂb?, sugar-starch-gelatin, sugar-starch-

of sugarﬂstarch-f arch as a binder.

methylecellulose granules.

5.2 Density and Percent Compressibility

Bulk, tap, and true density and percent



Table 17 Particle Size Distribution of
Sugar-Starch-Starch Granules

80

T o o . T

o — T —— S

I ——————— 8 R e

23.57 27.01 21.62 21.92
,39.94 10.01

12.61
3.47

o

The copmposition of
are the sae

F: 7 |r‘

|
i. ¥

AULINENINYINS

2.08

——— e —

ch in each formula

ARIANTAUNMINGIAE



Table 18 Density, ¥ Compressibility, Moisture Content, and
Flowability of Sugar-Starch-Starch Granules

S e e e e T T T D " " " " o . o o o o T o o o o o o

Density (£/ml) Compressi Moisture Flowability
---------------------- bility Content Rate
Formula Bulk Tap True (%Y (%) (g/sec) r?

S S e e S " o i " S ‘o o

1 0.39  0.51 6.5 6.3 0.999
(0.00) (0.00) (0.1) (0.33)

2 0.40  0.54 6.3 - =
(0.00) (0.00) £0.0)

3 0.45  0.57, e 1 8.6 0.999
(0.00) (0.00) 1) (0.49)

4 0.58  0.76 4.7 - -
(0.00) (0.00 0k 1)

5 0.40  0.52 3.2.  10.0 0.999
(0.00) (0.01 0.0)  (0.44)

5 0.48  0.58 5.2 10.1 0.999
(0.00) (0.00) (0.1) (0.48)

7 0.49  0.59 520\ 48 2.9 11.1 0.998
(0.00) (0.00 - D 41 (0.54)

8 0.46  0.5%4 19 10.0 0.999
(0.00) (0.00)] (€ 9.0) (0.28)

!

9 0.47 0.58 T 0.897

Ml 11V T

= = -

v ot oA RSDINNMIANIARY.. ecrrenee

The flow rate of granules from formula 2,4 could not be measured.

= Correlation coefficient
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compressibility are given in Table 18. Tendency of low
percent compressibility wvalues of sugar-starch-starch
dranules was obtained where sugar content in granule
inereased. True density, however, do appear similar for

all nine formula,

5.3 MHoisture { .an / _ .
The pa" LE l&ent of the granules
were related to t

described before ™ afLd Aie

& Q\";~} the same manner as
§§§§S§:\<ﬂisture content of
}“\ Ing the proportion of

g'v
g X

4 i
the granules incrgésgd /

starch in the fofn

5.4 Flowab

Flow Fg7pt 10 a2 and 4 could not be

measured due to the -'-*T,’r.-‘yt endency to blockage the

orifice of floggeter during Che resr=2it appeared from

the data that'-ﬁ- U1eS contained high

| ,
amount of sugar gave better flow rate an those of sugar-

tapioca-PVP ﬂ ﬁﬁ%sﬁﬂﬁ%ﬂ.ﬂ ']ﬂ? sugar-starch-

methyleellul8&e granules. In addition, formula 1, 3, 5 to

o e QARG SE FRIAIFAGETE preievr

cnefficﬂant, r » 0.99). The experimental data are

—

presented in Appendix F.

5.5 Compressional Force-Hardness Profile

Table 19 and Figure 13 show the compressional



Table 19 Relationship beteen Compressional Forces and
Hardness of Compacts Prepared from
Sugar-5tarch-Starch Granules

" —— T — -

I S g S —————————— S A R e e e e

Compressional Forces (1lbs)

Formula 1000 2500
1 5.00 14 .37
Lladd (0.82)

2 1.85 11.47
(0.41) (0.38)

3 4.75 12.52
(0.40) (0.96)

4 2.37 | 12.65
(0.24) (0.99)

5 4.77 14.63
(0.10) (0.22)

B 3.75 12.96
(0.59) (0.59)

7 4.02 | ) VA 13.20
(0. 10} V .88 ) - {D.5ZY

8 3.56 '“ ; 1 . 95 4 11.83
(0.27) = (0.08) (1 80 (2.21)

E ﬁﬁumfﬂ%ﬂwﬁﬁ"m‘i (054>

———.———.—.—————————--—-—-—---——--—-—--—--n- —_——— == = ————————— ———

§ AN N TITE ) 188,

Means of four determinations wi
in parentheses.

83



Hardness (Kp)

A= - LY,

PRI LR L AL L e
ARIASNTOFIIT I T

Figure 13 Compressional Force-Hardness Profiles of Compacts
Prepared from Sugar-Starch-Starch Granules

.5

e
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characteristics of sugar-starch-starch granules. It was
seen that the effect of compressional forces on tablet

hardness was as expected, it was increased with increasing

compressional forces,

5.6 Compressional Force-Disintegration Profile

een compressional force

and disintegratio n Table 20 and Figure

14. Disintegration was longer than

those of the COmg sagar-starch-PVYP and

sugar-starch-gelg when high amount

of starch incorg Tablets from

all granule s*exflibikad "disintegration time

' (e
between 10-20 minu s :1}\ rom formula 8 and 8

o 4 \
disintegrated withinflgga-ihan mihutes.
5.7 T' le g  Prop of~ Powdered Sugar-

Tapioca Starch-! y A fﬁ: ules

Tabﬂ 21
disintegrati friabil and thickness the
tablets @uﬂ 3 mﬂw mﬂqﬂ iranules
tablet _ %ij' ercent d‘éffxclent of
weight aﬁ:‘lﬁ qﬂﬁ :ijy Bli ?Jn

The tablets were compressed to hardness about

oS Wels vﬂ;iatiun. hardness,

4 EKp. As can be seen from the data, formula 8 showed the

lowest value of wvariation (3.53 %).

The disintegraticon time of tablets prepared



Table 20 Relationship between Compressional Forces and
Disintegration Time of Compacts Prepared from
Sugar-5tarch-Starch Granules

- . T — T — i — . ———— —— — " o — — —— — — T ————

B e i el e e L T pep——

Compressional Forces (lbs)
Formula 1000 1500 2000 2500

——— s ——

16.38
(2.14)

13.81
(3.74)

19.98
(1.29)

18.60
(4.47)

19.41
(5.08)

20.36
(4.41)

15.66
(5.54)

.21= 8.05
-89} - 2 o1y (2.54)

6.17

Fh:m HERINFRT o

---—*--“-.—-H--i---i _._.._.,._.___..___....q...__.-.-.,.—._.-.—_.—_.-.-._.-.—.—.—_-..-p.-.-..-.-.--. [——

Mouns oﬂﬂﬂﬁ,ﬂﬂmuﬂﬂ]&ﬂﬂ’lﬁtﬂ

in parentheses




Disintegrafion Time (min)

26 ath
24 — _
22 — ——
20 — M o
18 — i A LH T
il I _ : /
14 — -‘// ol —
12 - : y e
10 = :
- e |
B -
6 - —o
ol ' = 3 4 5 8 7 8 @
2 - + 0 4 X V s mo
‘o o 7
0.9 1.1 1I 2.3 2.5

¢ (Thn

ammnimﬁmﬁaa

Figure 14 Compressional Force-Disintegration Profiles of Compacts
Prepared from Sugar-Starch-Starch Granules

L8



Table 21 Tabletting Properties of Sugar-Starch-Starch Granules

s e

Weight Variation Friability Thickness
(mg) - 4 {mm )

Mean % C.V, Mean Mean Mean % C.V
Formula 15:D.) (s ¥ 18.D.} 15.D.1

1 311.7 0.21 ; 0.84 1.16 0.24
{0.66) (0. (0.06) {0.011

2 307.8 0.57 = 0.64 4.00 0.25
(1.76) (0. 10.09) (0.01)

3 306.5 0.31 0.62 3.95 0.25
(0.94) (0.2 {0.07) (0.01)

4 281.1  0.77 1.00 3.77 0.26
(2.25) (0.48) {0.17) (0.01)

5 307.1 0.31 1.40 3.98 0.25
« (0.97) (0.20) (0.06) {(0.01})

6 300.0 0.71 J1.10 3.80 0.26
(2.14) (04 10,10} (0.01)

. A

7 305.6  0.70 60 = 1.86 3.90  0.25
(2.14) . 10.311 | 10.16) 10.01)

8 " 309.3 0.40 5 uz 3 58 6.30 2. I:I'I} 3.87 0.25
{1.24) «4 0 {0.01)

¢ as ﬂ q m El mnﬂ
(5.56) ﬂ'. 0. lI' (0.02)

8g
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from sugar-starch-starch granules were faster when the
proportion of sugar in granules increased. High variation

in tablet disintegration times were observed among nine

formula.

It appeared from the data that, tablet
friability incrased whegyhigh concentration of sudar
incorporated in granu~,ﬁzﬁéae. #on. The friability were

own in the Table 21.
fard deviation and

percent coefficie blet thickness are

also shown in data, very low

variation are o

he data in sections

[

\.
4

It
2-5 that the grafiu sugar-starch-PVFP,
sugar—starch—nethylceligi: 1gar-starch-gelatin  and
sugar-starch-starche iRich ga sfactory granule and
tablet prop&rjga %&, g, 5-and 8,
respectively. Tigse formula we seleﬂ&ed to prepare the

granules Fﬂ furfher physicads stability studies. Th

UE AT THEANT. crecnseed o
"R ﬁmmmummmm

fnrmula are shown in Figure 15-18. It was seen that the

eriteria in

starch grains adhere to the sugar particles to form the
granules. More irregular surface and shape of the

granules were observed in the formula which contained high



Figure 15

/ i. r ¢ __' af

'Ela::p"i‘-nﬁpljnjmn"icr graph of Granules Prepared from
Selgctdd Sugasr-StArch-BVP CGranule Formulation
dd

(ESTny a5}

LR FRAd g
. a

Figure 18 Electronphotomicrograph of Granules Prepared from

Selected Sugar-5tarch-Gelatin Granule Formulation
(Formula 5)

50



Figure 17

Figure 18

Bugar-St&rch-Hethylcellulose Granule

tobrnphoteni€rogtaph of Granules Preparad from
\ l?inr;_-._'(?a‘_.ula a7

108,80 STREC

Electronphotonicrograph of Granules Prepared from
Selected Sugar-Starch-Starch Granule Formulation
{Formula B)

91
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proportion of starch than those granules composed of high

content of sudgar.

B. Compressional Force-Hardness and Compressional Force-
Disintegration Profile of Tablets Prepared from Selected

nmercial Direet Compressible

)

Granule Formunlations and

Diluents

The effectw irce on hardness and

From selected

disinkegration pa red

ﬂugar-:tarﬁh dra hout addition of
disintegrant were the hardness and
disintegration pbq* K.“\~irect compressible
dilusnts as 1illus 18-20. The direct
compressible diluey these  comparative

inveshigations were as Starch 15953 4 EmdeR 2
Tabfine® | Tablch ncompress’
\ 77 Y )

It is nf]iorf t : S| T”h compacks should
exhibit better hagqﬁpsa proflhg due te binding property

onanceners ] 4 210 VRIS AR Tavions. sy

compacks Df sudar- stnrchﬁmethylc lulose nules and
sugne- AR LN | Sk NIATIREG wecaor
prﬂflles than those of Emdex® but better than of other
direct compressible diluents. Ik was inleresting that
compacks of saugar-starch mixbures had the high hasrdness
profiles but they were disintegrated in shorter time

period (3-4 min). The compressicnal force very slightly



Hardness {Kp)

Disintagratien Time (min)

M W k00~ @ w

O = e

G = M W = 0@ W @

#
T T
0.8 1.8 3.2
Figure 19 Compress Brd frbs : s Frofiles of Compacts
Prepar £ d Grennle Fermulations and
Five @onpérgiql DITeft Compressible Diluents
Key : 3 ] ; ompress A Tablettose
58 5-5-H7 o 5-5-T®
(®: Thesg apgbre¥istis & same as in Table 22)
= , - L%
1 YRIAN B1INegIa e
i !- J 0K u » \
i Dk - ’
7 L - — a
L] 1 T T T T ] 1 L] L] L]
0.8 1.2 1.6 1 1.4 1.8 3.2

{Thousands)
Compressional Forces (Iba)

Figure 20 Compressional Force-Disintegration Profiles of
: Compacts Prepared from Selected Granule Formuletions
and Five Commercial Direct Compressible Diluents
Key : 4 Starch 1500 X Emcompress @ Tablettose
A TabFine 0 Emdex 7 5-5-
o 5-5-G2 @ 5-5-HD o 5-5-T®
{@: These abbreviations are the same as in Table 22)

93
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affected disintegration of sugar-starch-PVP and sugar-
starch-gelatin compacts as little change in profiles were
exhibited (Figure 20). But disintegration time of sugar-
starch-methylcellulose and sugar-starch-starch compacts

increased with increasing compressional forces,

7. Aging Study of Dia lorpheniramine Maleate

Tablets

The gram is.part of experiment

were prepared acgy ires and conditions

of the fluidized Scribed in section

2.2 of Chapter Two *u;vely. The methed of

preparing diazepam cAmine maleate have been

described previouslyffir =nd 2.9.

Content Uniformity

\v7 RY E
Tablets‘ﬁ*n ?K!:lly for content

epam and ic':i'll.n':lu.-::rl'uami.r"J

uniformity of did ine maleate before

aging studﬂ ﬁlﬂ faanﬁ ﬂwu‘ ﬂ;ies 22 and 23.

Diazepam and] ehlnrphenxramlne naleate lets prepared
s QUTRITFTOIUMTINIETR B =
starch-mMethylcellulose granules were within the limits of
USP standard whereas tablets prepared from sugar-starch-

starch granules did not met the compendial requirement.



Table 22 Ceontent Uniformity of Diazepam Tablets
Prepared Using all Types of Granules

____,...__._____...._____._.____.._.,_._._..____.__,,.______._.,,....—.——————-—-—-....n.—.—

Sample
Humber

——— o — i

o @ ] ® o s W N e

2

=Qsmaa~acﬂwummmaﬂ

. ugar=Starch=Gelatin
f = Sugar=Starch=Methylcellulose

8 = Sugar=Starch=Starch

95



Table 23 Content Uniformity of Chlorpheniramine
Maleate Tablets Prepared Using
all Types of Granules

" — " —— " - — -

o o i e

Sample
Humber

. i S . . — — " . . -

-
48]
w
[y

117.
104.
108.

o @ =~ @ o e W M

N N O O @® W @ @

ﬂ (el &

. --.--—--.-.----.-n.-—.--—n----ﬂ.--u--u- -ﬂ-ﬂ-lr-ﬂ‘—l--'ﬂﬂﬂ--q-—-ﬂ--ﬂ-ﬂ--l--.ﬁ*------——--"**

. Qwammem um'mmaﬂ

. ugar Starch=Gelatin

I = Sugar=Starch=Methylecellulose

g = Sugar:ﬁfarch:ﬁtarch
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Weight Variation

The results of weight variation of diazepam and
chlorpheniramine maleate tablets prepared from sugar-
starch-PVP, sugar-starch-gelatin, sugar-starch-methyl
rellulose, and sugar-starch-starch granules after storage

tions are shown in Tables

For 3 months under varicu$

24-27.

Stﬂtiﬁtiﬂ-!!-’—:ﬁ. f-‘;“-;ﬂ ferences in tablet

weigh oeccurred ‘ ':w-f?T“E A4 chlorpheniramine
g AN

maleate tablsts "Us $ ey i B
Table 24). Thenps 5e in tablet weight
during the firstFmghth,. NO“G ydsly "¢hange in weight of
tablet was obsefvgl ; ik irst month. Great

. 77
difference was Found Egéi = fe condition of 75 % R.H.

Weight variatiog ofgdiszepam orpheniramine maleate

tablets grepar Li=1b] “; granules after

storage for 3 migths ande SUS copflitions were shown
in Table 25, Therere statigfiically éignificant changes
in weight oﬂduﬂ:g nﬂemﬁm%jgﬂo; condition, 51
and 75 % R.?[l. while significant changes werdJobserved at
51 aﬁ Wq aﬁmﬁmuw&lnﬂgﬁﬂ tablets.
Hnwever? slight change of tablet weight was found at 1low

humid conditions.

Effect of storage conditions on weight wvariation

of diazepam and chlorpheniramine maleate Ltablets prepared



98

Table 24 Effect of Aging on Weight Variation of Diazepam(DZP)
and Chlorpheniramine Maleate(CPM) Tablets Prepared
from Sugar-Starch-PVP Granules After Storage
for 3 Months under Various Conditions

I e ——— R B R e e et S

T T o =

Weight F Weight F-value

Variation$ M Variation
Conditiens o, (mg)
Mean+5.D.

of Storage Month Hean

Room
Storage
32% R.H.

51% R.H.

75% R.H.

.-____-___,_._.,_...H.—.————-—-——----.--.--——-——

_._.....—.-.————-—---n--u-a---———————-

S T L B
ARIANTAUNNING 1A Y
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Table 25 Effect of Aging on Weight Variation of Diazepam(DZIP)
and Chlorpheniramine Maleate(CPM) Tablets Prepared
Prom Sugar-Starch-Gelatin Granules after Storage
for 3 Months under Various Conditions

o — 1 S S ) . S e S S e e e —

DZp CPH
Weight F-value Weight F-value
Variatioh Variation
Conditions ( m2Z Y / (mg)
of Storage Month MHeapds ) / MeantS5.D.
_____________________ -~ ,/'____.._._ﬁ_-____________

- 20.2+1.
120.4%1.
1.2+1.
21.321.

Boom

Storage
2.83

32% R.H. 120.6+1.

4
7
4
3
4
21.2+1.3
121.3+1.3 1.40
21.4£1.3
121.0+1.0
123.0+1.1
123.1x1.0
123.1+1.1

3

B

3

3

51% R.H.

75% R.H. ~ 7+1.

L9+,
1 f 0+2.
5.’ .8+1.

_._..,,..."_...-.,.—._..____._._.......-.._.--_ - —— — ,......_.—._.___ . T — o o o

* .c,t“mﬂ,,uﬂn'auammmm
QW] éNﬂ‘iﬂJ EJVI']’J‘VIEI']Q d
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Table 268 Effect of Aging on Weight Variation of Diazepam(DZIP)
and Chlorpheniramine Maleate(CPH) Tablets Prepared
from Sugar-Starch-Hethylcellulose Granules
after Storage for 3 Honths under Various Conditions

S ——————

i — -

Weight F-value
Variation

(mg)
d}leants D.

" —

- —

Conditions
of Storage Month

1x1.0

8 - i |

2.2+1.0 0.14
-2+1.0

.9+1.0
.8+0.8
.8+0.8 0.18
.8£0.9

.2+¢0.8
122.5+0.8
122.5+¢0.9 0.28
22,5+0.9

Room
Storage

32% R.H.

51% R.H.

v
82.2+0.3
: : [23.0+£0.9 *
20.0+1.4 1.58 23.1+0.8 4.13
20.4+1.3 122.8+0.7

-------------- f},%m (ITUIECTTTLTE S
AT ATV T

75% R.H.

W= O LWNHEO WO LB = O
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Table 27 Effect of Aging on Weight Variation of Diazepam(DZIP)
and Chlorpheniramine Maleate(CPM) Tablets Prepared
from Sugar-Starch-Starch Granules
after Storage for 3 Months under Various Conditions

S —————— T P et e e S it

U ————— P g

Weight o FF Weight F-value

Variation' - Variation
Conditions (mg)
of Storage Month Mean+5.D.

i i .- . s, o, i S W A - . —— - -

.Bx1.
J241.
.3+1.
L3+l

Room

Storage
0.37

321,
.41,
.4+1.
.4+1.

5

6

5

7

32% R.H. 3
3

3

4
.6+1.9
8

8

’

2

8

8

9

0.12

51% R.H.
B 3

.3%1.
.2+£1.

0.58

. 2+2 .

.8+1.
®5.0+1.
.9+1.

75% R.H.

e -—-—--n--—- —— ____-.-......q-.—.—.—.—.—.—.———-———----—.-pa-—-—

* = Statlstlcalﬂ sign1f1caﬁt" dlffarence (CC =0. Dl}

QW’WMﬂ‘imﬂJWYJﬂEI’mEI
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From sugar-starch-methylecellulose granules are presented
in Teble 26. Only chlorpheniramine maleate tablets stored
at 75 % R.H. present statistically significant change in

LI

weight.

No statistieal nificant change in weight

variation of diazepanm iramine maleate tablets

made from sugar-sie ssdes stored at various
conditions was obse tablets stored at

75 % R.H. (Table

Hardness
The res ; >f Jkab L i ﬁ\:ss of diazepam and
chlorpheniramine malg ;="—"’hf‘£-t-f \ pared from all type of
ikt ‘—.-:'-J #
granules after storags fol months under various

conditions are™sh

:_5 Figures 21-28.
There was statigfically s x”’rence in diazepam
|

tablet hardness ccurre at the storage

e AT qiizs‘mtmﬁ:::‘"::::?:
Y N Ry e

decreased Ffrom 6 to 2 EKp. Theqhardness of tablets under

condition of 75 %

other storage conditions remained unchange (Table 28 and

Figures 21-22).
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Table 28 Effect of Aging on Hardness of Diazepam(DZIP) and
Chlorpheniramine Maleate(CPM) Tablets Prepared
from Sugar-Starch-PVP Granules
after Storage Ffor 3 Months under Various Conditions

I I ———————————————— e e b T

DZP CPM
Hardness F-value Hardness F-value
Conditions (Ep) (Kp)
of Stoage Month Mean+5.D, Meanz5.D.

L T P ——

Room 0

Storage 1
2 3.43
3

32% R.H. o
1
2 3.390
3

51% R.H. 0
1 *
2 7.93
3

75% R.H 8]
iE *
2 468
3

¥ = Statistically sigfiigficant diffigrence (OCC=0.01)

AUEINYNTNYINS
RINNIUUNININY
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Table 29 Effect of Aging on Hardness of Diazepam(DIP)
and Chlorpheniramine Maleate(CPM) Tablets
Prepared from Sugar-Starch-Gelatin Granules
after Storage for 3 HMonths under Various Conditions

e e ——— e e e e e =

-

Hardness F-wvalue
(Kp)
Meant+5.D.

Conditions
of Storage Menth

—— i

Room

Storage .57 0.67

32% R.H.
.37 1.43

21% R.H

75% R.H.

WN=OD We=0 WN=0O W= O

——— o i " - _._._.__.,,__._......._.-.q,.-.-—.-——.———————-—-—--——-—--—--u-h-u-.-c-u--———-—

+ - seactseseely B mmﬂm NED3..,
QRIRINTAUNMINGIAE
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Table 30 Effect of Aging on Hardness of Diazepam(DIZIP) and
Chlorpheniramine Maleate(CPM) Tablets Prepared from
Sugar-Starch-Methylcellulose Granules
after Sorage for 3 Months under Various Conditions

o ——— S ) S S o o o e

U S —————— - e

Hardness Hardness F-value
Conditions (Ep) o4 (Ep)
of Storage MHonth LA Meants.

— T — — — = ——

Room
Storage

32% R.H.

51% R.H.

ST : .50
5 gie 5. .85  10.43
..- ".-fJ j. f .91

75% R.H.

LWk = O W= O W= O W= O

o — o

¢ snioenf W RUNTHEARTo o
RIAINIUUNINY1AY
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Table 31 Effect of Aging on Hardness of Diazepam(DZP) and
Chlorpheniramine Maleate(CPM) Tanlets Prepared from
Sugar-Starch-Starch Granules
after Storage For 3 Months under Various Conditions

i — T — .

T =

Hardness F-wvalue Hardness F-value
Conditions (Kp) (Ep)
of Storage Month MeantS.D) Hean+5.D.

L i ————————————— ] T

Room

Storage
.84 2.37

32% R.H.
‘38 0.24

51% R.H.

75% R.H.

WRNEFEODO WD WoEO W=D

e — . —— . — i — — =

a4} (131 ) 11 e

ARIAINTAUNIINGAE
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Figure 22 Effect of Aging on Hardness of Chlorpheniramine
Maleate Tablets Prepared from Sugar-Starch-PVF
Granules after Storage For 3 Months under Yarious
Conditions
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Effect of Aging on Hardness of Chlorpheniramine
Haleate Tablets Prepared from Sugar-Starch-Gelatin
Grenules after Storage for 3 Honths under Various

Conditions
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Figure 26 Effect of Aging on Hardness of Chlorpheniramine
Maleate Tablets Prepared from Sugar-Starch-Methyl-
cellulose Granules after Storage for 3 Honths under
Various Conditions
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Figure 28 Effect of Aging on Hardness of Chlorpheniramine
Haleate Tablets Prepared from Sugar-Starch-Starch
Granules after Storage for 3 Months under Various
Conditions
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Diazepam and chlorpheniramine maleate tablets
prepared from sugar-starch-gelatin granules showed
statistically significant decrease in hardness only at the
storage relative humidy of 75 % as shown in Table 29 and

Figures 23-24. Initial pronounced decrease in tablet

hardness was seen during st month.

Yl
Table 30 ;&&:.:31 reE ’ ow the hardness of

cellulose gZgranunles

_L-. // \\\\ n conditions. It
DN

sate tablets at all

tablets made frof
afFter storage for

could be seen that

lly significant

storage condit

difference in haré 3 3 months but only
slight change waé g“~f1, Significant difference of
diazepam tablet hardm 21; t at 75 ¥ R.H. storage
condition. Thered »!uk,gff » ardness was slightly
observed in ngm”“"‘“ ,;Q ed from sugar-

starch-PVP granuigs. . m

Diaﬁ;ﬁ ﬂﬂmmﬂ‘ﬂ"l‘ﬂ’?“ tablets made

from sugar-8tarch- starch‘granules exhibit statzstlcally
=R AITTUUN FINPTFE oo

Howeverd the slight reduction of tablet hardness was
observed in comparing with those of sugar-starch-PVP

granules (Table 31 and Figures 27-28).
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Disintegration Time

The results of disintegration time of diazepam and
chlorpheniramine maleate tablets prepared using sugar-
starch-PYP, sugar-starch-gelatin, sugar-starch-methyl

cellulese, and sugar-starch-starch granules after storage

for 3 months under vari ions are given in Tables

32-35. Little incre8s ‘ration time of diazepam

tablets prepared ﬁ i . staech_PVP granulﬂs from 4 to
gn of 75 ¥ R.H.(OC =

0.01). Mo chan £ ‘j' nteg: ion time was found

Disinteg n ‘.r_ z i diazepam and

repared from sugar-

f“.;{ I -J‘

starch-gelatin granul Statistically significant

difference atwa “'“ a except diazepam

tablets whichnﬁﬂmwu"““_*" .fi exhibited 1little

increase in dis&ezra on e as sh‘n in Table 33.

It ﬁ%ﬁﬁ wﬁw WO Y diasepan and

chlarphenlrﬂllne naleate tablets prep&rad uslng sugar-
ﬂ‘*““'ﬂ"Wﬂﬁ*&ﬂﬁm%ﬂ%ﬂéﬁ%ﬂ'}ﬁtB e
in dlﬁ!ntegratinn time at all storage conditions but
statistically significant difference of tablets was found

only at room shuraga and relative humidity of 32 ¥%.
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Table 32 Effect of Aging on Disintegration Time of
Diazepam(DZP) and Chlorpheniramine Maleate(CPM)
Tablets Prepared from Sugar-Starch-PVP Granules
after Storage for 3 Months under Various Conditions

T - e T -

I —————————— A e _ —_—

Conditions LNy : (min)
of Storage Honth Means8 LRl ‘ Hean+5.D.

S —————————— e T i ——

.57+0.30
.57+0.35
4 45+1 .40 1.89
4.44+1.01

Room
Storage

.3.57+0.30
3. 36+0.41
.83+0.69 D.25
R.77+0.91

.57+0.30

3.51+0.68
.38+0.03 0.51

.69+0.43

27+0.30
+2P+0.29
f¥3B+0. 33 3.90
4.38+1.28

32% R.H.
51% R.H.

75% R.H.

S R ———— PP e e e e

cnso QU ANININEIRT o
TERTRIN I NRINNa Y

*
1

»
|
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Table 33 Effect of Aging on Disintegration Time of
Diazepam(DZP) and Chlorpheniramine HMaleate(CPH)
Tablets Prepared from Sugar-Starch-Gelatin Granules
after Storage for 3 Months under Various Conditions

ey A —————————— RPN

T = —

Conditions

of Storage Month 3 ‘ d,‘!‘} Mean+S.D.
1 ) .35+0.27
.48+0.25

.85+1.08 0.85
3.91+0.77

.350.27
.41+0.41
.75+1.42 0.56
.19+£0.27

3

3
3.35%0.27
3.72+1.30
3
3

Room
Storage

32% R.H.

51% R.H.

.8411.86 0.71
.05+0.08

35£0.27

£,.)28+0.40

"468:1.86 - 2.91
132£0.57

75% R.H.

WNEL,O WP, O whe=O S e

r
|
4

|
¥ |

— - o . e —— -

‘a Y
statisticaif) b dhE ) beabhde a3 00>
Disinp%srat;EL time ¢
9

KiadhIunIINY1a Y

*
1]
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Table 34 Effect of Aging on Disintegration Time of
Diazepam(DZP) and Chlorpheniramine Maleate(CPM)
Tablets Prepared from Sugar-Starch-Heyhylcellulose
Granules after Storage for 3 Months
under Various Conditions

S S ——————— A T T L L L L T T

. s i " . e I P e —

BT F-value
(min)
Mean+5.D.

Conditions
of Storage Month

o o . s

.49+0.42
p-4iﬂ 30
l4i1 a0 1.39
17+0.22

Room
Storage

¥249+0.42

5.899+0.20 *

5, 72+0.18 9.34
87+0.28

.49+0.42
.55£0.21
.8610.47 2.72
.31x0.68

32% R.H.

51% R.H.

e el

48:0.42
'§3:0.93
3$0.22  1.55

7425+0.57

75% R.H.

W= O WO WO WNe=O

...-.-———.—.——.——————-———-——— —-—--——-—-—-—-— -—-----—-.---—-------—---n--.—*—--r-—-a-a-q--n-ﬂqf-

ﬂuEI’J‘VIEWliWEI’]ﬂ‘i

Statisticall$l significant differenﬂa (CC= ﬂl)

e QRRARIN 0 uvn'mma d

*
]

>
1
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Table 35 Effect of Aging on Disintegration Time of
Diazepam(DZP) and Chlorpheniramine Maleate(CPM)
Tablets Prepared from Sugar-Starch-Starch Granules
after Storage for 3 Months under Various Conditions

R SR S M W W N T M e m m — — — — ——————— - — -

N R R T M M e e e e

Conditions (min)

of Storage Month

- — i ——

.59+1.92
.TB+0. 23
8. 2940,
. 80+0,35

Boom
Storage

7 .99+1.

8%83+0.23
.7410.31 1.18

61+0.24

32% R.H.

.59+1.92
7.89+1.65
.64+0.14 1.25
.84+0.55

51% R.H.

75% R.H. .989+1.
B.54+0.28 *

2410.
0-35+0.

B L L L L Sy N —————————— - ——— e e el

o U ANENTNY 18T o
TrRTRTh I Inenay

*
i
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Inconsistent change in disintegration time of
stn?ed diazepam tablets prepared from sugar-starch-starch
granules HasS observed (Table 35). Statistically
significant difference in diazepam and chlorpheniramine
maleate tablet disintegration times was seen under all

storage conditions and .75 % R.H., respectively.

Friability

Friabilit chlorpheniramine

maleate tablets vpe of granules after

storage for 3 mo ions are shown in

Table 3B8. Signi Eriability of tablets

prepared from su ngar-starch-gelatin

granules was observe onditions of 51 and

75 X R.H. during * But all of the

Frisbility values were 1ess ﬁ%i 2. % ._In contrast, the
friability nf_ et s—pPTepPaETET _.:' m sugar-starch-

methylecellulose éEP Sug rc?ﬂzranulea did not

substantlal changg at all of, the storage conditions

during the mmmjmw BIN3
T“‘“““‘ﬁ“‘W'] AINTUUMIINIAY

Tha results of thickness of diazepam -and
chlorpheniramine maleate tablets prepared from all type of
Egranules aftef storage for 3 months under various

conditions are given in Tables 37-40. Statistiecally
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Table 36 Effect of Aging on Friability of Diazepam(DZIF) and
Chlorpheniramine Maleate(CPM) Tablets Prepared from
all Types of Storage Granules after Storage for 3 Months

under Various Conditions

P ———————— e e e e e e e e e e ]

—— - —— — — i —————

Conditions = =  —=-—-===- L R R R SRS
of Storage Month LPH - ". DZP CPHM DZP cp

Room 0 0.26 0.22 0.18 O.1
Storage 1 e=.0.26 0.28 0.20 0.15
2 .23 0.25 0.12 0.13
3 .23 0.28 0.18 0.23
32% R.H. 0 0.22 0.18 0.15
1 0.27 0.18 0.20
2 0.25 0.21 0.20
3 0.24 0.17 0.17
51% R.H. 0 0.22 0.18 0.15
1 0.25 0.25 0.21
2 0.27 0.21 0.18
3 0.26 0.20 0.21
75% R.H. 0 0.22 0.18 0.15
1 0.39 0.32 0.32
2 0.38 0.28 0.34
3 | 0.31 0.28 0.27
________________ qUEANENINEINS
o = Sugar-Starch-@ve ¢ = Sugar-ggaréclHethylculluluse

-
1]

e RTEIN 0 M TN TR
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Table 37 Effect of Aging on Thickness of Diazepam(DZP) and
Chlorpheniramine Maleate(CPM) Tablets Prepared
from Sugar-Starch-PVP Granules after Storage
Por 3 Honths under Various Conditions

T T T o o o o i

R M N T N T e e o e o o o i

Conditions (mm)
of Storage Month Mean+5.D.

. - _-———— —_— e e

——— 75+0.03

. wan85+0.01 *

Room
Storage

32% R.H.

2.75¢0.01
.87+0.00 *

2.86+0.02 81.08

2.85+0.02

51% R.H.

75% R.H. 2.71+0.03

W= O W= O L= O b= O

S — T ——— . S - | — o —

* = Stat istieaﬁlruigiaiwrﬂ %%%81@%.01}
RININIUNRINYAE
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Table 38 Effect of Aging on Thickness of Diazepam(DZP) and
Chlorpheniramine Maleate(CPM) Tablets Prepared from
Sugar-Starch-Gelatin Granules after Storage
for 3 Months under Various Conditions

[ —————————SpE A A e

S ———————— e

Thickness F-value Thickness F-value

Conditions (mm) {mm)
of Storage Month ‘ Mean+5.D.

S ——————Sgege AR B 1

Room
Storage

32% R.H.
01 7.48

51% R.H.
.02 88.90

75% R.H.

__________________ e
¥ = Statisticaﬂ“ﬁ%}fi%ﬁﬂ%}ﬂmm.ﬁl}
RININIUNRINYAE

W=D LM =0 N =D WO
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Table 39 Effect of Aging on Thickness of Diazepam(DZP) and
Chlorpheniramine Maleate(CPH) Tablets Prepared from
Sugar-Starch-Hethylcellulose Granules
after Storage for 3 Months under Various Conditions

S —————————————————— e e

DZF CFM
Thickness yiB-value Thickness F-value
Conditions (mm)
of Storage Honth Mean+S5.D.

T . i —— T ————

Room
Storage

32% R.H.
.02 2.84

51% R.H.
01 5.37

75% R.H.

e T S ——— = == = = ==

e - s UL ININTNYABT o,
RIAINIUNRINEIAY
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Table 40 Efect of Aging on Thickness of Diazepam(DZIP) and
Chlorpheniramine Maleate(CPM) Tablets Prepared from
Sugar-Starch-Starch Granules
after Storage for 3 Months under Various Conditions

S S ———————_— W e ]

g S ——————————————— e e e

F-value Thickness F-value
(mm)
MeantS.D.

- —————— . L L T

Conditions
of Storage Month

————— — T ——

W 2.6810.03
—2 . 70£0.
' .03  0.75

Room
Storage

32% R.H.
.02 1.48

0

1

2

3

0

1

2

3

51% R.H. 0
1

2

3

75% R.H. 0
1

2

3

e —————— o —— —

= smismﬂuéﬁﬁﬂwé’wgﬂq{ﬂe}u.un
RIANIUNRINYAE
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significant differences in tablet thickness prepared from
sugar-starch-PVP granules occurred at all storage
conditions especially at the 75 % R.H. (¢C= 0.01). It is
observed that there was an initial 1increase in tablet

thickness during the first month, and remained unchange

after that (Table 37).

Table 38 reve were statistically

significant diff/in hickn

chlorpheniramine pades

of diazepanm and

| f; from sugar-starch-
gelatin granules #S 2t a starage conditions
except diazepam 4 Johl -‘Q«J jy 5 maleate tablets
stored at 32 % R.H n, respectively. It

could be seen frorm here were an initial

inerease in tablet the first month form

the statistically signif fferent data.

Effect [ hE—aging—an—bhe kiiskness of  tablets
prepared using E&gﬁ ﬂlw”lase granules are

shown in Tabley results indicated the

NN 7Tt DT I T S—

maleate tablﬂt thickness ynder the_storage a 1 and 75 %

o RIREGR mum%ma@a thickness

Was ohserved at 75 % R.H. However, sligh increase in

tablet thickness from the initial walues was observed.

Diazepam and chlorpheniramine maleate tablets made

fr&m sugar-starch-starch granules stored at 75 % R.H.
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exhibit statistically significant difference in thickness

after storage for 3 months. The results are shown in

table 40

Dissolution of Diazepam Tablets

The dissolution rs of diazepam tablets

prepared from “‘-' sugar-starch-gelatin,
e —

qugawstarch—st arch

3. manths under various

i

sugar-stach-methyl
granules after
conditions are sheWr 13 o5 2 \h(the experimental
- - he dissolutions of

data are presenterd

freshly prepared tab '-\arch-F?F and sugar-

starch-gelatin ! ¢ ehik ta C % diazepam release

within 20 and 15 mi ly (Figures 29-3B).

This means that’their»- ; met the USP requirement

(85 2% diazepan - : . 30, jminutes). The

a !f T ';."‘ = .

dissolutions wé dial 1limit and
; V

remained unchang;>after storage for 3 #onths under various

sy Wlﬂﬂmi‘wmwii‘““"m‘;
d1azepna mﬂW?m ﬁﬁ ﬂlqwm#ﬂ granules

at the storage conditions of 32 and 51

4, o nuqld be seen from Figures 37-44 that freshly
prepared diazepam tablets using sugar-starch-methyl

cellulose and sugar-starch-starch granules did not meet
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Figure 30 Effect of Aging on Dissolution of Diazepam Tablets
Prepared from Sugar-Starch-PVP Granules after Storage

for 3 Months at 32 X R.H.
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Figure 32 Effect of Aging on Dissolution of Diszepam Tablets
Prepared from Sugar-Starch-PVP Granules after Storage

for 3 Honths at 75 X R.H.
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Figure 34 Effect of Aging on Dissolution of Diazepam Tablets
Prepared from Sugar-Starch-Gelatin Granules after
Storage for 3 Honths at 32 X R.H.
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Figure 38 Effect of Aging on Dissolution of Diazepanm Tablets
. Frepared from Sugar-Starch-Methylcellulose Granules
after Storage for 3 Months at 32 X R.H.

129



¥ DRUG HSSOLVED

% DRUG DISSOLVED

5 & & & & 3 8§

a

a

5 & & &8 8 3 &8 3 8

Figure 33 Effec
Prep

Dimzepam Tablets
¢lcellulose Granules

-
.
- + 1 Month
$ 2 Month
A 3 Henth
-
T L] T ¥ T T
Q 40 60

TIME {min}

Figure 40 Effect of Aging on Dissoclution of Diazepam Tablets
Prepared from Sugar-Starch-Methylcellulose Granules

after Storage for 3 Months at 75 % R.H.
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Figure 42 EFfect of Aging on Dissolution of Diazepam Tablets
Prepared from Sugar-Starch-Starch Granules after
Storage For 3 Months at 32 X R.H.
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the USP requirement for dissolution. After storage,
tablets made from sugar-starch-methylcellulose granules at
various conditions For 3 months showed decreasing in
dissolution rates while those tablets prepared using
sugar-starch-starch granules seemed to increase slightly

in dissolution. Howevwve dissolution of diazepam

tablets prepared usiag types of granules after

storage for 3 montH&wab all ci , s did not meet the
usp specifinati("_ ] . _ s were within the

range of 50-74 30 minutes.

Dissolution of C Tablets

Figures the dissolution
behaviors of chloTpl i o | alda e tablets made from

sugar-starch-PVP, =gelatin, sugar-starch-

methyleellulose: d Sug g ATE granules after
storage for *'y;“'“““—"' I ,f-"'d_ conditions (the

nandices K-N). At

experimental dqﬂlbare presented

initial time ©o#ustorage, @Whe dissolution of tablets
made Erﬂﬂﬂa—gmﬂm3 mﬂlnj starch-gelatin
exhibited lﬂD chlorpheniramine m@leate relBdse within 30
v RIS AUTVONETRE., o
nhlarphenlramlne maleate dissnlved within 45 minutes).
Although the dissolution of these tablet Fformulations
after storage for 3 months under wvarious conditions

yielded 100 ¥ chlorpheniramine maleate release within the
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Figure 45 Effect of Aging on Dissolution of Chlorpheniramine
Maleate Tablets Prepared from Sugar-Starch-PVP
Granules after Storage for 3 Honths at 32 X R.H.
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Figure 48 Effect of Aging on Dissolution of Chlorpheniramine
Haleate Tablets Prepared from Sugar-Starch-PVP .
Granules after Storage for 3 Months at 75 X R.H.
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Figure 50 Effect of Aging on Dissolution of Chlorpheniramine
Maleate Tablets FPrepared from Sugar-Starch-Gelatin
Granules after Storage for 3 Honths at 32 % R.H.
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Figure 52 Effect of Aging on Dissolution of Chlorpheniramine
Haleate Tablets Prepared from Sugar-Starch-Gelatin
Granules after Storage for 3 Months at 75 X R.H.
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Figure 54 Effect of Aging on Dissolution of Chlorpheniramine
Maleate Tablets Prepared from Sugar-Starch-Methyl-
cellulose Granules after Storage for 3 Honths at
32 X R.H.
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Figure 58 Effect of Aging on Dissolution of Chlorpheniramine
Haleate Tablets Prepared from Sugar-Starch-Hethyl-
celluolose Granules after Storage for 3 Months at
75 % R.H.
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Figure 58 Effect of Aging on Dissolution of Chlorpheniramine
Haleate Tablets Prepared from Sugar-Starch-Starch
Granules after Storage for 3 Months at 32 X R.H.
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same time but difference of the dissolution profiles among
each month interval were observed as compared with those

of diazepam tablets (Figures 45-52).

The chlorpheniramine maleate tablets made from

sugar-starch-methylcellulose and sugar-starch-starch

granules did not meetythi 3P requirement either at

A\

initial or after ston&ge &s s “‘jﬂ,Figuras 53-80. Their

dissolutions were  WiLlhs h% of 43-74 % of

chlorpheniramine leas®d.. at 45 minutes.
Inconsistent chag : \Q\T ablets made from
these two types olFZy }§>‘ ved among each month

interval of storag

a8. Physical Prop epared from Storage

Granules
Tables 41/and 4 how weight wdriation, hardness,
\7Z Y
disintegration E{me i ofness of diazepam

and chlurphanlr-{fhe maleate tablﬂts‘-rspared from all

types of ﬁﬁﬁqmﬂmﬂ Hqﬂ?nths at room

conditions. Tablets prepared from all granule

e QTR IR TN T o

month ‘tould be manufactured to regquired physical
properties. The physical characteristics of tablets were

comparable to those made from freshly prepared granules.
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Table 41 Effect of Aging on the Physical Properties of Diazepam
Tablets Prepared from all Types of Storage Granules

e o S S R S S S e e

S ———————— e e e e e e

Weight Hardness D.T® Friability Thickness
Variation
Type of (mg) (Ep) (min) (%) (mm)

Hean+S5.D. Mean+5.D.

S ———————— A

Granules Month Meant+S5.D.

T — T —— =

Sugar- 0 122.040. <0.1  2.74:+1.26
Starch- 1  122.5:0.80s <0.1  2.76+1.70
PVP 2 124.740.8¢ <0.1  2.77:+2.39

3 121.9%1 <0.1  2.73+2.01

Sugar- 0 121.1: 425 <0.1  2.75#2.11
Starch- 1  125.6#1 9,19 <0.1  2.84%2.58
Gelatin 2 124. 1+47 D26 <0.1 2.82+2.00

3 118.3:1.3 .27 <0.1  2.89+1.87

Sugar- 0  119.9+1. 0.26  2.61+0.68
Starch- - 1  120.6+048 .42 0.30  2.66%1.31
Methyl 2  118.6%0. 0.31 0.16  2.62%1.15
cellulose 3  119.9%1. 0.61 0.14  2.62+1.19

Sugar- 0 122.4+1. 31264 : .96+0.15 0.18 2.66£3.45
Starch- 1  119.4%1.83 8 5.46:0.72 0.25  2.61%2.23
Starch 2  120.3:1.16 8568402 5+0.43 0.12  2.66%2.11

- 3 _

0.14 2.63+2.02

120.6+1

i . T ———— o

= Disintegration tine‘

ﬂ‘lJEI’J‘HEJVI?WEJ*’]ﬂ'ﬁ
’QW']éNﬂ‘iﬂJ um'amna d



Table 42 Effect of Aging on the Physical Properties of
Chlopheniramine Maleate Tablets Prepared from

all Types of Storage Granules
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e e e e . . S S 5 5 S o T T i e o o o i S

Type of

Granules Month

T —

Sugar-
Starch-
PVP

Sugar-
Starch-
Gelatin

Sugar-
Starch-
Methyl

cellulose

Sugar-
Starch-
Starch

——

e ———— T o e . T

Hardness

Weight
Variation
(mg)
Mean+5.D.

L= O L= O WO WO
'—h
3]
o

——

Thickness

(mm)

Mean+5.D.

2
2
2
2

2
2
2
2

.75+2 .82
.75+2.00

.77+1.61

.71+1.84

-7322.12

.72+£1.25

.78x1.61
L77£1.52

.87+2.37

.64+1.03
.61+1.05
.B6+1.63

.68+£3.43
.64+2.06 |
.70+1.64

D.T° Friability
(min) (%)
.30 <0.1
2T <0.1
.38 <0.1
.41 <0.1
.27 <0.1
.41 <0.1
.10 <0.1
.28 <0.1
.42 0.22
.88 0.30
.29 0.16
.08 0.10
.92 0.15
T2 0.28
.19 0.08
115 0.13

MMNMNN NN

.63+1.686

T  — —  —

s BN ENTHEINT
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Dissolution of Diazepam Tablets

The dissolution behaviors of diazepam tablets
prepared using storsge granules at room environment are
illustrated in Figures 61-64 (the experimental data are

presented in Appendix 0). Dissolution of freshly prepared

h-PVP and sugar-starch-

gelatin granules exhabILe eﬂsﬁjhzepam release within

(85 X of diazepam

dissolved within md § .”:.. N glution of tablets
prepared Ffrom stg end of 1, 2 and 3
month showed the sgiief '11 {; on \rateyin accordance with

freshly prepared tafle :*_ JUres a&h ) 18

It could be sé res 63-B4 that freshly
prepared tablets usi ;;;{,:;,; h-methylcellulose and
sugarﬂstarch—stt;;fz:z_ﬁfﬁff—__——T:T__fEj meet the USP
specification f{ﬁ disse y ttle decrease in
dissolutinns wasitbhﬁerved when diazepam tablets were

conprassod PrbEleddl B MBI I Gome  granres

after stnraga for 1, 2, 3 mmonths imscomparinggwith initial
resul ts,q ﬁ"lam imuﬁqun& ,]"a &lsmlut ion
behav1nrs of tablets made from sugar-starch-starch
granules which slight increase in dissolutions were found.
However, all of these tablets prepared from these two

types of storage granules did not meet the USP requirement
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Figure 62 Effect of Aging on Dissolution of Diazepam Tablets

Prepared from Storage Sugar-5tarch-Gelatin Granules
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Figure 64 Effect of Aging on Dissolution of Diazepam Tablets

Prepared from Storage Sugar-Starch-Starch Granules-
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For dissolutien.
Dissolution of Chlorpheniramine Maleate Tablets

Figures B5-68 illustrate the dissolution behaviors
of chlorpheniranine maleate tablets prepared from stored

granules at room temperature (the experimental data are

presented in Appendi

the dissolution okt maleate tablets made

from stored s sugar-starch-gelatin

granules exhiba Seewwithin 30 minutes

which met th chlorpheniramine

maleate disso Figures B63-BB6).

Although the dis epared from storage

granules yielded line maleate released

within the same in the dissolution

profiles among the from storage granules

at the end 7 e e ‘ hird month was

observed.

d

ﬂﬁﬁ‘ﬂﬂﬂ‘ilﬂ'ﬁ’mfiﬁl‘i’;im‘iiiiii
N MNP/ D (1815} A

tableds were about 70 % within 45 minutes which did not
meet the USP specification. It has been seen that the

reduction in dissolution rate of the tablets occurred with

the time of storage.
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Figure 66 Effect of ﬁlini on Dissolution of Chlorpheniramine
Haleate Tablets Prepared from Storage Sugar-Starch-
Gelatin Granules

149



& DRUG DNSSOLVED

% DRUG DISSOLVED

100

E & & & & 3 8§

-
=]

Figure 67 Effecifof SRzdn alu! n of Chlorpheniramine

Haledte \\:j:l age Sugar-Starch-

Hethy lo#l

I T T ¥ T

TIME {min}

Figure 68 Effect of Aging on Dissolution of Chlorpheniramine
Maleate Tablets Prepared from Storage Sugar-Starch-
Starch Granules
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Figure B8 illustrates the dissolution behaviors of
chlorpheniramine maleate tablets made from sugar-starch-
starch grannles. Inconsistent change in disselution of
tablets among each month of storage could be Ffound and

their dissolutions did not meet the USP requirement.
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