CHAPTER III

RESULTS

Effect of the Carrier Types

Six types of

’/ e carriers had been used,

mannitel, urea and PVPP.
E————

i.e. PEG 4000, PEG
The amount of th ed to the ratio of 1:2
as compared to t ersion systems were
prepared using olvent methods.

The codes for a preparations and

Code rations/IBU
R1 1:2 IBU:PEG 40u;—--f—f . spersion, fusion method
R2 1:2 IBU i6n, fusion method
R3 ; 1:2.IBv‘ - id \Jtn, fusion method
R4 152 1B G 4000 solid dlspergﬂon, solvent method

X lﬂﬁﬁﬁﬂﬁ?{ﬁlﬁ et S
o ARTRTIR T

R9 1:2 IBU:PVPP solid dispersion, solvent method

~3

R10 IBU

1. Characteristics o buprofen Solid Dispersions

1.1 Fusion Method. The carriers which could

be used to prepare the IBU éolid dispersions by fusion method
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were limited to only the PEG series owing to the low melting
point of IBU. Once IBU was added to the molten carrier
(except for the PEGs), evaporation occurred. The IBU-PEG
melts were visually clear, homogeneous liquid. When dried,
they were all white, stable masses which could be pulverized

to yeild dry, nonsticky wh owder.

.tr);
‘ , 1 six types of water-—

soluble carrier ? aveméen used to prepare IBU

solid dispersions . he IBU-mannitol and

IBU-PVPP solid di olvent method were

nonsticky white powd to manipulate.
Products yeilded f stems were somewhat
waxlike and more di ‘ ;f 5fy5' rized. The IBU-urea

dispersion was cryst ine e 0 der and easy to

kj}elatively easy to

be prepared, lesiﬂtimf' and mE}e economical than

solvent method. gpite the faet that sublimation of IBU

aid gecis wﬂlu&i)mﬁj 1{1‘5 NEAHD carciors cuceps

for the PEGs, the approprfate carngers couldgbe selected and

@;mmnﬁmmmmmﬁbe

2. Assay of Ibuprofen and ITbuprofen in S

The percentage contents of IBU and IBU in each solid
dispersion systems were shown in Table 3. The IBU contents

were between 98.86 and 102.24 %



Table 3 Percentage contents of IBU and IBU in Solid

Dispersions, R1 to R10

ottt s T Bl eh - Mol ook U 5
Preparation o eesmease s et S e S R et S ~
2 2 Average + S.D.
"""" Rl 100.25 100.25  100.25 + 0.00
R2 1oo.1n\.‘l ‘ 100.03 + 0.13
R3 ‘ 60 + 0.14
R4 58 + 0.06
R5 .97 + 0.15
R6 95 + 0.02
R7 45 + 0.01
RS 86 + 0.09
RO 198 27 4% {03086 |\ N102.24 + 0.04
R10 " -fi"ui "} 100.27 + 0.05

AULINYNTNYINS
RIANIUNRINYIAY
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Table 4 Size Distribution Daia of IBU and Various Solid Dispersion

Systees (R1 to R9)

IBU

Sieve Number Sieve Wt Retained  Percent xCululative
{Passed/Retained) Openingfscs) (Frequency){g) Frequency{%) IFregquency

0/20 840 0.30 0.62 0.62
20/40 420-840 S ‘ 10.98 11.59
40/60 250-420 50 20.09
60/80 177-250 . 38.85

(77 100.00

e r—— e o e e e o i

B0/Receiver

Sieve Kusber
{Passed/Retained)

0/20
20/40
40/60
£0/80
80/Receiver <177 §

67.22
100.00

ed  Percent Eml ative

Sieve Number .mve Wt Ret:
en:y)(g) Frequency(l) #Frequency

(Passed/Retained) ﬂpenxge(nCI) {Frequ

i d umwmwmm

40/60 Y 250-420 22.41 31.60

é&ﬁm AR Taliniindasy

TOTAL 24,67 100.00
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Table 4 {cont.)

1:2 IBU:PEG 20000, Fusion Hethod (R3)

Sieve Nusber Sieve Wt Retained  Percent Cusulative
(Passed/Retained) Openingiecs) (Frequency){g) Frequency(%) ¥Frequency

0/20 840 3.5t 14.27 14.27
20/40 420-840 10.51 42.72 96.99
40760 250-420 3.74 13.20 72.20
£0/80 177-250 1.47 5.98 78.17

80/Receiver (77 3.37 21.83 100.00

W

Solfint Helhadetiiie
S —

TOTAL

122

Sieve Nusber
{Passed/Retained)

Cusulative
#Frequency

0/20 1.10
20/40 28.07
40/60 45,69
60/80 97.517
80/Receiver 100.00

Sieve Nusber -
{Passed/Retained) =

0/20 5840

20/40 l‘ 0-840 - 21.00 L4 21.24
40/60 250-420 4.34 17.69 38.93
60780 3,01 O 3 5
it | 4478 9 2R 3 9683 1k
U TOTAL 2.5 100.00
AN LA 4l LA E TS
Sieve Nusber Sieve Wt Retained Percent Cugulative

{Passed/Retained) Opening{sca) (Frequency){g) Frequency(¥) IFrequency

0/20 »840 1.38 5.5 3.36
20740 420-840 10.79 43.51 49.07
40/60 250-420 4.64 18.71 67.78
60/80 177-250 1.92 7.74 75.52
80/Receiver (17 6.07 24.48 100.00

TOTAL 24.80 100.00
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Table 4 {cont.)

1:2 IBU:Mannitol, Sclvent HMethod (R7)

Sieve Nusber Sieve Wt Retained  Percent  Cumulative
(Passed/Retained) Opening(sca) (Frequency){g) Frequency(Z) ZFrequency

0/20 »840 0.00 0.00 0.00
20740 420-840 , 0.25 0.25
40760 3 59 3.84
40/80 9.25
80/Receiver 100.60

Sieve Number 2Lail Rerkg
{Passed/Retained) equencyldg) Frequenty ki Frequency

0/20 3.88
20140 9.18
40/560 15.88
50/80 33.47
80/Receiver 100.00

Sieve Number Sieve ‘ ained Percent Munulativa

{Passed/Retained) Open;ag(|c1) (Frequency)(g) Frequency{i) %Freguency

s ﬂ T E T Y e

40/60 250-420 .22 4.9 6.53

# %f} adFs SNty

TOTAL 24,66 100.00
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3. Particle Size Determination.

Size-distribution data of IBU and IBU solid
dispersion systems were presented in Table 4. The mode
which is the maximum in the size-frequency curve of IBU

particles occurred at the size that was less than 177 mcm

{passed through sieve No l' e same results were

obtained with IBU-PE method), IBU-PEG 6000

1"1

(both method), IB?O

and IBU-PVPP (solvent

method) systems. —PEG 4000 (fusion

method) was 420-8 cent particles in
this size group w cent particles in
the size group of ich was the next
frequent—-size group f‘BU—PEG 20000 systems,

either fusion or sol mode sizes were also

420-840 mcm.

This may be 6 the fact that the higher
o : == :

the molecular ere their

=2
characteristic. .u’e mode of yeilded

products of IBU'*LG 20000 systems wereﬂlomewhat larger than

WY INYNINYINS

1sso]ut10n P

amaﬁnimmmmaa

he dissolution profiles of all nine preparations

were depicted in Figures 1-3. The statistical comparisons of
IBU dissolved from various IBU solid dispersions (R1 to R10)
at various times using one-way ANOVA (Analysis of Variance)
were presented in Table 5. Student’s t-test were used to

compare the concentrations of IBU dissolved from each solid
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Table 5 The Statistical Comparisons of IBU Concentrations Dissolved

fros Various IBU Solid Dispersions (R1 to R10) at Various

Times Using One-way ANOVA

Time  Source of variation d.f. 85 HS E
{zin)
Treateent 40,5663 8.1288
3 Error 924
Total "
Treataent ' ssoﬁ 47212
15 Error W
Total
Treatment
30 Error
Total
Treateent
43 Error
Total
Treatment 2:1953
&0 Error
Total
Treatment
120 -
Total ' _
Treatlentm 9 178 78.0805 L0309
180 Error 24 1817.8270 735.7428
sgii;
AL T R
300

----- AT R

F

24 ‘2054 4380 85 6016

0. 5 (9,24)

= 1.9
0.10 (9,24)

34



35

Table &  The Concentrations of IBU dissoclved from IBU Solid Dispersions (Ri to R9) and

Pure IBU {(R10)} at Various Times

Concentration {(scg/ml} at tise (ain)

Preparation
3 15 30 45 40 120 180 300
£ i £
Ri 25.110  34.649 33.509  34.268  33.830  3B.104
{3.18) (3.51) ¢ (3.52)  {1.41) (2.51) (0.3
¥ ] S # #
R2 8.816 37.006 36,402  39.45%

{3.5N P ' {0.09) (6.09) {7.63)
H o i

R3 10.42 24 4/ 2N 35673 38909 37.547
12.44) . 4,82) CA.50) (5.10)  (4.35)

133

R4 16,576
16.05)

¥

32.105 32,788  41.788
{3.96) {3.79) (6.03)

RS 8.850 37.492  40.806  42.981
{4.21) {10.88)  (10.64)  {10.48)
Ré 7.858 43.268  43.859  46.3%9
14.31) (14.02)  (14.02)  (12.48)

* ; .
R7 8.932 21,988 2233 45, 30.716  36.259  3B.575  40.055
4,12)  {7.862) Z ~ 8.17)  {9.35)  {10.41)

# [ *
45,673 49.310

R8 12.60 "
. 7.18) {9.89) {12.61)

] i ¥ _ 121
R? 4.978 144.019  28.402  35.129 37.303ﬁ 43.101  43.067  47.30%
{2.268) (#8& {2.37) (5@ {8.20) {8.18} {10.62)  (13.46)

w o) fba) Veb Vi BU s o s
a9 ks : mbg 830 {7.5%) {7.%90) {6.64)

¢
1 |

RN NI EY N ) -

fverage east . are given in parentheses
# = Statistically significantly higher than those of IBU (R10} {p<0.10)

## = Statistically significantly higher than those of IBU (R10} {p{0.03)

1A029%022
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dispersion preparations at various times to the dissolution

of IBU itself. The results were presented in Table 6.

The results revealed that the IBU in all nine
preparations dissolved faster than pure IBU (R10) which was

used as the control. According to Figure 1 which presented

solid dispersions dispersed
‘#“‘usion method, all three
an& h&oncentrations of

b ‘m-es (p<0.16, t-test).

ate and the highest

the dissolution profiles of

in the PEG series pre
preparations gave si
dissolved IBU durin

R1 produced the qui
concentration of if i.l ‘,l' tained within 45
minutes were 34. concentrations of
IBU obtained from 'and 31.462 mcg/ml

ation obtained from

R10 was only 20.725 mcg/ml. ;ii ver, after 60 minutes these

oncentrations of

dissolved IBU.

||
From Fig;J the dissolution

profiles ofﬁ:ulﬁfﬁEﬁ Ejﬂ%%ﬁﬁ?repared by

solvent meth8d, R4 gave hther concentrations of dissolved

150 g G TR AV TR e of o

dissolutiion profiles followed by subsequent lower

: {
e 2 which demonstrat;g

concentrations of IBU dissolved than R6 and R5 after 60
minutes. After 30 minutes R6 showed higher concentrations
of dissolved IBU than the other preparations (significantly

higher than R10 at 30 and 60 minutes (p<0.10, t-test).
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According to Figure 3 which illustrated the
dissolution profiles of 1:2 IBU:other carriers (mannitol,
urea and PVPP) solid dispersions prepared by solvent method,
R8 exhibited highest concentrations of dissolved IBU among
the three preparations throughout almost all the range of

the study and yielded significantly (p<0.1, t-test) higher

”y he range of the study.
ﬁ the same average
ET——

s dissolution rate

IBU dissolved than RI10
Although RS seemed
concentraion of di

within the first iments was much

slower than RS8.

Due to the esults, R1, R6 and RS

s %
were chosen for studies by means of varying the ratio

of drug:carriers in ‘&P ion of solid dispersions in

most promising 1 b, dissolution.

Effect of the An o : Used

ISP 121231 e )0 P
o AN SN A e

Ispersion systems were ared and compared to pure

IBU at this step. The codes used for each preparations and

IBU were as followed:-
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Code Sclid dispersion preparations/IBU

P1 1:2 IBU:PEG 4000 solid dispersion, fuison method
P2 1:3 IBU:PEG 4000 solid dispersion, fuison method
P3‘ 1:4 IBU:PEG 4000 solid dispersion, fuison method
P4 1:2 IBU:PEG 20000 solid dispersion, solvent method

P5 1:3 IBU:PEG 20000

d dispersion, solvent method

P6 1:4 IBU:PEG 200« T/gspersion, solvent method
P7 1:2 IBU: urecoms is 1 , solvent method
A | ——

TT?TU!ﬂisolvent method

P8 143 IBU:n

P9 1:4 IBU: spersien, "Solvent method
P10 IBU -

All nine punep ‘epared at this step
had the same extern ﬁh@ﬁm S ¢ ; asrthose obtained from

+‘¥?f'.
: . e
the 1:2 ratio previo l-fﬁ??-v: 

-

The perc

enté
S - B

of solid disper§

IBU in each systems

s e 7. The IBU

contents were befﬁ%en

slzeqﬁgﬁwﬁwﬁ aTﬂdjdispersion

systems (P1 were shown in Table 8. The mode sizes

¢ o v/
s AWM I AR INE TR
dispersi'n, solvent method) were less than 177 mcm (passed
through No.80-mesh). The mode size of P4 was 420-840 mcm
to which the percent frequency was very closed to the percent

frequency of the size group of less than 177 mcm.

Dissolution studies of all nine preparations, R1 to

R9, and pure IBU (P10) were performed. Table 9 presented



Table 7 Percentage Content of IBU and IBU in Solid

Dispersions, P1 to P10

Preparation —————"———————

i 2 Average + S.D.
P1 100.94  100.60 100.77 + 0.17
P2 101. , 100.99 + 0.30
P3 100.04 + 0.15

.‘ 2 i J
P4 100 .0100.43 + 0.20
P5 /| 99.76 100.03 + 0.27
P6 99.55 + 0.05
P7 8, .101.04 1 0.16
P8 4 \ \\ 101.61 + 0.32
i i B - ;

P9 _ \\, 99.40 + 0.08
P10 1 100.73 + 0.12

e e o e i v e s S —— et e e — — — —— T 7 o St o

qugingningins
RININTUNNINGINY.




Table 8 Size Distribution Data of Various Solid Dispersion Systeas (Pl ta P9)

1:2 IBU:PEG 4000, Fusion Method (P1)

Sieve Nuaber Sieve Wt Retained Percent Cusulative
{Passed/Retained) Openingleca) {Frequency){g) Frequency() ZFrequency

0/20 >840 0.47 0.95 0.95
20/40 420-840 14,65 29.54 30.49
40/60 250-420 21.54 92.19
£0/80 177-250 \ 11.35 £3.50
80/Receiver {177 100.00

Sieve Nusber

{Passed/Retained)
0/20
20740 ‘ 590 M52y 33.40
40/60 , 2 215 55.10
40780 1774250 " Re.6 £7.78
80/Receiver {177 ; ‘" 32 100.00
--,e:-J - -~
TOTAL A4 1100.00

.... 1« PER A000, |

¢
jaxy

Sieve Number Dmx Cumulative
{Passed/Retained) Oggninglsca) equencyl {g) Frequency{(2) %Frequency
0/20 0.79 &S 1.59
e U VAR NEN NS
40760 —4
60/80 177-230 6 36 12.84 62.74

a‘iﬁm;ﬁh—m—i—im%ﬂ%ﬁ

40



Table 8 {cont.}

1:2 IBUsPEG 20000, Sclvent Method (P4)

Sieve Nusber Sieve Wt Retained  Percent  Cumulative
{Passed/Retained) Opening(sca) (Frequency) (g) Frequency(X) %Frequency

0/20 »840 8.08 16.30 16.30
20140 420-840 16.04 32.37 48.67
40/60 250-420 12.19 50.86
$0/80 177-250 88.10
80/Receiver a7t 100.00

Sieve Number

{Passed/Retained)
0/20
20/40
§0/60
60/80
80/Receiver
Sieve Nusber 'ai' ' ululatlve
{Passed/Retained) saing(sca) (Frequency){g) Frequency (X ‘E Frequency
0/20 18.37 18.37
=% 6] 1 Er V¥ T i ng
40460 ] 9
50780 ) 177-250 3 83 7.31 £3.50

-—ﬁ?ﬁf—?—aﬁ%ﬁﬁmﬁwﬁwﬁﬁ%ﬂ




Table 8 {cont.}

1:2 IBU:Urea, Solve_nt Hethod (P7)

Sieve Number Sieve Wt Retained  Percent  Cusulative
{Passed/Retained) Opening(sca) (Frequency)(g) Frequency{%) ZFrequency

0/20 7840 0.31 0.64 0.564
20740 420-840 5.64 5.28
40/60 250-420 15. 31 20.59
50/80 177-250 41.97
80/Receiver _(177 100.00

Sieve Number \ ugulative
{Passed/Retained} i : :\ LD ZETT_:TSZ ------

0/20 0.10
20/40 2.07
40750 10.463
50/80 28.08
80/Receiver 100,00

—_— e
.Fz.“-u--——u-‘m— T VoV S 610 b —

L

DEieve : usulative
ingtmce) (Frequency){g) Frequency{Zl-%Frequency

% AU SR N INENN

60/80 177-250 ¢ 7.5 3.23 22. 67

. SoRLEDI URLETICOC

Sieve Number
{Passed/Retained)




Table 9 The Concentration of IBU Dissolved fros IBU Solid Dispersions (P! to PY) and

Pure IBU {P10) at Various Tises

Concentration (scg/sl) at tisme {(ain)

Preparation
5 1 15 30 45 50 120 180
Py 16.649 27,573 28,398 28.970  29.770 30,409
(5.25)  (4.59) (.20 (3.3 (343 (417
P2 27.054 30,113 30.498  33.200
4,93) (5.91)  (4.80)  (4.93)
P3 28.038 790 32248 37.449
(4.20) (5,260 (4.93)  (5.95)
P4 10.200 28.847 26,531 32.324
0.89) (.75 (4.91)  (4.03)
PS5 9.544 .09 2L712 33315
(2.17) (5.33) (6,15 (5.29)
P6 11.878 9575 29088 29732 33.734
4.02) 1 57 {2 (0.80  {1.46)  {1.59)
P7 7.649 2%.127 35 33.478
(1.95) (3.45)  12.26)
Pg 9.865 | 28,572 32471
10.49) m (4.28)  {5.05)
Py 9.972 14317 15.233  17.685  22.185° 26.553  26.851  32.333

{2.30) (1498, (1.08) (249 {0.99)  {1.464) {2.34) {2.50)

P10 ﬂu,u HOQ w&J ﬂ ﬁsm %,L:;] ﬂaﬁ:& 19.833  28.154

{0373} {3.05) {3.28) {4.13) {3.69)  {5.50) {6.62) (5.33)

— RN N T IE T a

Averagedata of at least J determinations are represented and S.D. are given in parentheses



Table 10 The Statistical Comparisons of IBU Concentrations Dissolved
from Various IBU Solid Dispersions and Pure IBU (P1 to P10}

at Various Tiees Using One-Way ANOVA

Tise Source of variation d.f. §S HS F
{gin)
Treatsent 0 0‘ 260.3783  29.8811
3 Error ]
Total
Treatsent
i Error
Total

Treatsent
15 Error
Total

Treateen
20 Error

Total
Treatsent b 9)\ g 3.1207
30 Error PRt 1200, .19
Total 33 ¢

Treatse
43 Error

Total /.
T B
------------ i %ﬂ.ﬁ‘éﬁ’%ﬁ'ﬁg@m
---a_jg{jfe‘iﬁﬂ FRIngINY

0.10 {9,24)

44



Table 11 The Pairwise Statistical Comparisons of IBU Concentrations Dissolved Fros

IBU Solid Dispersions ( P1 to P9 ) at Various Times Using Student's t-test

Cosparative concentration {(scg/al) at tise (min)

5 11 5 20 30 15 80 180
Preparation P2 P3 P2 PS P2 P3 P2 P3 P2 P3 P2 P3 P2 P3 P2 P3
P1 R e . S o m B
P2 - - - -
PS5 Pé 6 PS P4 PS5 P6 PS5 P

P4 - - - - - - -
PS - - - -
P8 P9 P9 PB P9 PR P

P7 - - - - - - -
P8 - - -
P4 P71 P4 PT P4 PT

P1 - - - - - -
P4 - - -
PS PBN=PS P2 5 PR ps pm ps pa —p5/ PR PS5 PB PS P8
RO,
PS5 - -
'FT"HE[Q ‘P‘l&f‘ﬂ‘ﬁ*’%ﬂﬂﬂﬁi R

wﬂ RIANRT ﬂ&ﬂﬂfl’_lﬂﬂ 18

H- i A =

++

Significantly different (p ¢ 0.10)
Significantly different (p ¢ 0.05)

Not Significantly different (p > 0.10)

45
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Figure 4 i ssp o Profil ibuprofen solid dispersions,
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the dissolution parameters of Pl to P10 in the term of
concentrations of IBU dissolved at various times. Table 10
presented the statistical comparisons of IBU concentrations
dissolved from various IBU solid dispersions (Pl to P10) at
various times using one-way ANOVA. Table 11 demonstrated
arisons of IBU concentrations
s (P1 to P9) at various
ﬁxssolutlon profiles of

igures 4-9.

the pairwise statistical co

dissolved from IBU soLé
times using Student

all preparations

Accordin sented the dissolution

profiles of 1:2, IBU:PEG 4000 solid
dispersions prepargd : ;;'~{ gk (P1, P2 and P3
differences (p<0.10,
t-test) of the dissolved B U fﬂ_h ntrations at 5 minutes

i .

between P1 and P2 and_uz. ¥ P2 but no significant

difference (p)@ﬁ&gﬁ ve et and P3. There were

ved among these

033

three preparatioms from 11 minutes th;ELgh the end of the

dlssommnﬂrﬁgj PJ N ﬂﬂjw 8119

From Figure 5 whigh illustrated the dissolution
wrorsi ISR SAUHYAAR R YA Boooo v
dlsper51ons prepared by solvent method (P4, P5 and P6
respectively), the only significant difference (p<0.05) of
the dissolved IBU concentrations found was between P4 and
P6 at 11 minutes. After that, there were no statistical
differences (p>0.10) of IBU concentrations dissolved among

all three preparations through 180 minutes.
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Figure 6 exhibited the dissolution profiles of 1:2,
1:3 and 1:4 ratios of IBU:urea solid dispersions prepared by
solvent method (F7, P8 and P9 respectively). As can be seen,
there were entirely no significant difference (p>0.10) of IBU

concentrations dissolved from these three preparations.

Comparisons of Different iers Used in Solid Dispersion

Preparations at the S;

—
S

The lzlematy
Figure /

dispersions of différgnf féareders; PEG 4000, PEG 20000 and

profiles of IBU solid

urea, at the sa
The results show
Pl and ‘P4 at 11, 1

different (p<0.10). :"“1"{;, atistical differences

(p<0.05) betweezh

concentrations
dissolution profﬂl ant QEkferéhce (p<0.10)

of the diszéﬁved TRE. concentrations was also found between

UEANENINYINT
RARERGUNNTINY 1N Y

Figure 8 demonstrated the dissolution profiles of

P4 and P7

IBU solid dispersions of different carriers; PEG 4000,
PEG 20000 and urea, at the same 1:3 ratio (P2, P5 and P8
respectively). The data revealed that within the first 15

minutes, there were significantly differences (p<0.10) of
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IBU concentrations dissolved from P2 and P5. Between P2
and P8, the dissolved IBU concentrations were statistically
different (p<0.10) throughout the first 20 minutes of the
dissolution profiles. A significant difference (p<0.05)

of dissolved IBU concentrations was also found between F5

and P8 at 11 minutes.

The 1:4 Rati

T

Figure 9 ion profiles of IBU

solid dispersions © PEG 4000, PEG 20000,
and urea, at the sa and P9 respectively).
The results show es (p<0.10) in
concentrations of and P9 throughout
the first 30 minut ferences (p<0.05) of
" the dissolved IBU concen ,'if'?:“ ere found between P3 and

P6 at 5 and lltﬁi parin and P9, there were

dissolved from P:]an , g ’OZEF minutes.

o

» AN WY Tﬂ"ﬁd 55

varying ratids of the drug to the carrier, there was no
s1gn1f&wqﬂfﬁﬂﬁm ulﬁﬂirﬁwltl ﬂTﬁEId1ssolved
among all ratios varied in all types of carriers used in

this study except for the first 5 minutes of the IBU:PEG 4000
system. It was likely that among the carriers used, the

PEG 4000 was found to gave the superior dissolution of IBU
from solid dispersions over the other carriers, especially

during the first 20 to 30 minutes. The 1:4 IBU:PEG 4000
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solid dispersion prepared by fusion method (P3) was selected
for stability testing due to the assumption that if there was
higher amount of carrier in the solid dispersion, the effect
of aging could be more clearly detectéd than those systems
having lower amount of the carrier. If the content of IBU

and the dissolution characteristics of this solid dispersion

l/yd dispersions of those

ﬁimount of carriers should

s- sed as a representive in the

do not change with'tim
systems which contain
be stable as well.
study about the

on the dissolution

rate of IBU fro

Effect of Parti

ZT or TS :
The effect jof ﬁ% ", 8 ¢ dissolution rate was

studied using 1:4 IBU dispersion prepared by

fusion method (P3). ofile of the portion which

pass through N& i_compared _tosthat of the unseived

V. 2 T h
portion. As a rl' : tic rﬁ?sts of IBU, sieved

through No. 80—mesh and un51eved, were also performed. Codes

g each Pﬂ%ﬂ??‘fﬁ%ﬁﬂﬂ’]ﬂ‘i

83 1:4 IBU:PEG 4000 solid dispersion prepared by
fusion method, passed through No.80-mesh
sS4 1:4 IBU:PEG 4000 solid dispersion prepared by

fusion method
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Table 12 showed the dissolution parameters of 81 to
S4 in the term of concentrations of IBU dissolved at various
times and the results of the Student’s t-test. The
dissolution profiles of all portions tested were presented
in Figure 10. There was no significant difference in the

dissolution profiles betwe 1 and S2, except for the

///: 180 minutes which was

st). IBU concentrations

concentrations of IBU

dissolved from saiguqr"'l : an igher (p<0.10, t-test)
than those disso t} M first 30 minutes
followed by insi .10) through the

end of the disso

unsieved. But

dispersion prepa portion which

80—mesh.gave higher ‘-ssolution rate and

[ 4
°°"°e"tratiﬁﬁiﬁﬁvﬂ ﬂfﬁ“ﬁ"m e
in the firstq?art of the dissolution profile.

¢

passed through No

INYIAY

Effect of storage on dissolution of 1:4 IBU:PEG 4000

solid dispersion ﬁhgpared by fusion method (P3) was studied.
The percentage content of IBU and P3 after kept outside the
desiccator for a period of time were presented in Table 13

and 14 respectively. Very little decreasing of the IBU



Table 12 Concentrations of IBU Dissolved froa Pure IBU and IBU Solid

Dispersions (51 to 54) at Various Times

Concentration {ecg/el) at time {min)

Preparation

3 13 30 &0 120 180

5t

0.954 9.932  13.2685 25,030  28.6564
{1.18) (2.92) (3.64) {1.55)

52 1.251 25.273
(0.80) (1.30)
53 26.528 31 36,859 38.688. 39.717
11.53) (3.92) . (39800 (4.35)
£ 23
84 19.523 36.059

{1.36) {1.15)

parentheses

++ = Sign

+ = Significantly &

ificanti

|I
## = Significantly different {p < 0.0 papared to S3 L‘J

PIAATUAMINYIAE

AULINENINYINg

++
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Figure 10 Compa "_ -“u; ofiles of ibuprofen

e;'nt particle sizes,

d

solid cﬂsp-

using 1:4 xatio of P 4000 as the carrier, fusion

muﬂqwﬂﬂswaﬂni
R a\frmummﬁ W

) S3, 1:4 IBU:PEG 4000 solid dispersion,
passed through No.80-mesh

A S4, 1:4 IBU:PEG 4000 solid dispersion
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Table 13 Percentage Content of IBU after Kept Outside the

Desiccator for a Period of Times

Time IBU content (percent)
(wk) 1 2 Average + S.D.
0 100.84 100.81 10073+ 0.12

2 ' 100.48, 100.65 + 0.17

100.60 + 0.19

2 \
Table 14 Percent L gnftent=of\ 1P \\P3 (1:4 IBU:PEG 4000

usion Method) after

Kept O or a Period of Time
o B v 5 . L e
iy T araze 2 Bi0: 0k
""" g 1wl 1001 6.0kt 0.8 &
2 76 + 0.01
6 100 04 99 79 99.92 + 0.13

____12___-ﬂuﬂ’3?ﬂ}ﬁlﬂ%&‘?8']ﬂ R
A9 AINIUNNIINYINY
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Table 15 Statistical Comparisons of Percentage Content of
IBU and IBU in P3 after Kept Outside the Desiccator

for a Period of Time Using One—-Way ANOVA

Treatment 3 v 0.0460 0.8533
Brror 4 - A 1S 0.0549
Total 7
1:4 1BU:PE Fusion method
Source F
Treatment o 4 72 \\\~ 1576 - 4.1104
Error L5 ' 0383
Total 2
F
0.05 (3,
F =4.

0.10 (3, 4 D-EJ )

72

7 RY')

J) T— j
AULINENINYINg
RIRINIUNNINYINE
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content were detected at the 2nd, 6th and 10th weeks of
storage outside the desiccator for both pure IBU and P3.
Their statistical comparisons using ANOVA were shown in
Table 15. There was no significant difference (p)O.lO) of

IBU content at the mentioned time from the beginning. The
.o B9
ments were determined.

BU after kept outside the

same result was obtained f

Dissclution P3 were performed at the
same time as that
Codes of each prepa

desiccator for a gt Lh - ‘ollow: —

Code . Soli

Tl IBU

'\

T2 IBU, kep ) :";:ﬁ ' desiecator for 2 weeks

T3 IBU, kept ssiccator for 6 weeks

T4 IBU, kep cator for 10 weeks

76 1:4 i;;ffff:ff??ffﬁ'*""““_fE‘:on prepared by
fusionmse ‘

T6 1:4 IBUYPEG 4000 so dispersion prepared by
£hibs Lt mﬁ,mmﬂjemm for
2 weeks

o A TGN namuma NYFA L erea v
fusion method, kept out51de the desiccator for
6 weeks

T8 1:4 IBU:PEG 4000 solid dispersion prepared by

fusion method, kept outside the desiccator for

10 weeks
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Figures 11 and 12 showed dissolution of IBU and of P3
after kept outside the dessiccator for a period of time.
Table 16 showed the dissolution parameters of Tl to T8 in
term of concentrations of IBU dissolved at various times.

The statistical comparisons of IBU concentratiops dissolved

from Tl to T4 and T5 to T various times using ANOVA were

presented in Table 17 tively. There were

, ¥ (& VA) for both IBU and
P3 dissolution Pa( he Student’s t-test in Table 16

indicated that ther sggni {\ difference between
IBU concentrations ved_at )2 QK: times between T1 and
T2, T3, T4 and ind T8, Ve except for the IBU

concentrations di from Tl and T4

(p<0.18).

In conclusiongrfx 8,958 for 10 weeks did not

affect the con;,f—-nu—n——-¥ --------- —cha8racteristic of IBU

el

and 1:4 TBU:PEG 20C srepared by fusion

AULINENINYINS
RN TUAMINYAE

method.
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Figure 12 Dﬁ_.-

IBU:PEG 4000 solid
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. i
theﬂesicca or for a period of time

ﬂ*%éil’ﬂ’"flfﬂ?‘l‘w g1n3

TS‘ 2nd wee

’Qﬁ'laﬂﬂﬁ\‘iﬁuﬁ*ﬁ?%ﬂmﬁ&l

X T8, 10th week



Table 16 Concentrations of IBU Dissolved fros Pure IBU and IBU Solid

Dispersions (Tl to T8) at Various Times

Concentration {scg/el) at time {(min)

Preparation

5 15 30 &0 120 180

1§ 1,106 7.445 | 33 24.891  28.154
0.73)  (3.24) / (6.41) {553

12 1.010 8 | Q 26.964
(1.02) (s. (3.17)

13 0.763 28.521
{0.75) {2.53)

L 3

i 1,672 36.439
(.11 {7.52)

i

15 28.038 37.469
14.20) {5.95)

T 26,541 37.742
(2.05) {0.89)

S ___j‘.

) 26,137 130,708 31.5 6, [33.586
(2-66, -' n:_: r_’.‘—l -l.“_---."i"_.'-,v-_.~f‘*. . ‘96)

18 30.300 E : B33 35.626
(3.18) A 370 (D (6.4 L (4.49)

e RO ATETL T
“TASD WA ININY.

There was no significant difference between T5 and T4, 17, 18 {p > 0.10)
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Table 17 The Statistical Comparisons of 1BU Concentrations Dissolved fros
Various IBU Solid Dispersions {T1 to T4) at Various Tises Using

One-way ANOVA

Time  Source of variation difs 85 HS F
{gin}

Treatment 0.4444 0.5874
8 Error

Total

Treateent
1S Error
Total

- - e e

Treateent
30 Error
Total

o s

Treatsent :
b0 Error 4 i 2
Total i~ i H\

- B T L T T—

Treatuent A 704309 wEe.8l0s 17508

120 Error
Total
Treategpt4
180 Erron e ol

Total

F = %

5
f”ﬁuﬂqwﬂwswaﬂni

QW’I@\‘lﬂ‘iﬂJ UA13NYAY
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Table 18 The Statistical Comparisons of IBU Concentrations Dissolved fros
Various IBU Solid Dispersions (TS to T8) at Various Times Using

One-way ANOVA

Tise Source of variation d:tfs S8 HS F
{gin)
Treatsent 10,6507  1.0899
5} Error
Total
Treatment ; 1. 3443 0.0883
15 Error 12 .826 |0 2283
‘ Total ' -
Treateent
30 Error
Total
Treatsent
50 Error
Total
Treatsent
120 Error

Total

Treatment
Error 4s
Total L\

180

F
0.05 (3,8

o «s,aF'T‘IJ’El’J‘VIEWlﬁW JINT
AR ANNIUNRIINGNAY.
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