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Appendix I
CEPHALEXIN

(Griffith and Black, 1968 ; Budavari, 1989 ; Gerald, 1992 ; Reynolds, 1993)

from cephaloglycin in whiCH fHEZacer ¥ g ...___.54__4' by a simple hydrogen
atom, gave a compoung - *»-._;u ion and better stability

characteristics. Cephalexia®s gficong fthe ¢ \:: serin which is absorbed to the

greatest extent after oral et inighbroad spectrum antibacterial

activity.

—/ Y, IEEPT B
ﬂ‘HEl’J‘VIE‘W] El’]ﬂ’i )
ﬂ*w’mnimumwmaﬂ

Molecular weight
347.40
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Chemical name
7-[(Aminophenyl acetyl) amino]-3-methyl-8-oxo-5-thia-1-azabicyclo [4.2.0] oct-
2-ene-2-carboxylic acid monohydrate.

Cephalexin is sh 060/ in hwiter, witiéh.is 1 g in 100 g of water,

N

Cephalexin &’2_ > stored 1n 1 S.f ‘perarure less than 40°C,
preferably between 15-3&.

‘a /
s ANENTHEN S
halexin, like other cephaldSporins, is usually bactericidal in action. The
et BLANE) AL LA DAL e o
mucopeptide synthesis in'the bacterial cell wall. Although the exact mechanisms of
action have not been fully elucidated, B-lactam antibiotics bind to several enzymes in
the bacterial cytoplasmic membrane (e.g., carboxypeptidase, endopeptidase, and

transpeptidases) that are involved in cell-wall synthesis and cell division. It has been
hypothesized that B-lactam antibiotics act as substrate analogs of acyl-D-alanyl-D-
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alanine, the usual substrate for these enzymes. This interferes with cell wall synthesis
and results in the formation of defective cell walls and osmotically unstable
spheroplasts. Cell death following exposure to B-lactam antibiotics usually results from
lysis, which appears to be mediated by bacterial autolysins such as peptidoglycan

hydrolases.

binding proteins {PBI:-‘s] an - : ar suﬁamung bacterial species. The
-t-ﬂ Ps appear to explain the
differences in morphology i otg \\
iotigh \\\“\ s in the spectrum of
activity of B-lactam antibiol€s ghq : \\\\ presence of absence of [i-

lactamases.

anisms following exposure to

Smmm.nt&:ﬁeﬁ
Cephalexin is ch

generation cephalospotias, ¢

"b Like other first

i gram positive aerobic

ba@'m. Cephalexin is us..uall],.r

’Tmmumﬂse -producing gram

[;inemulync streptococci

cocci but has limited

enterococci, methicillin-resistant staphylococci and others Proteus.

= il
Cephalexin monohydrate is acid-stable and is rapidly and completely absosbed
from the GI tract. Following oral administration of cephalexin in healthy, fasting adults



170

with normal renal function, peak serum cephalexin concentrations are attained within 1
hour and average 9 pg/ml following a single 250-mg dose, 15-18 pg/ml following a
single 500-mg dose, and 32-39 pg/ml following a single l-g dose. Peak serum
concentration are slightly lower and are attained later when cephalexin is administered
with food, although the total amount of drug absorbed is unchanged. Following oral
administration of cephalexin in fasting, fealf u1l|:s. serum concentrations 15 and 30
e it 0.2 and 12 pg/ml, respectively.
goung CHIdicn, and may be decreased up to
drug have been reported to occur
Age, wlth.'l.n 2 hours in children 9-

Absorption of cephalexin is.g
50% in neonates. Peak serum
within 3 hours in infants °
12 months of age, and

Following a?:ls ption - to tissues and fluids
including pleural fluid, synGvia readily cross the placenta,
and fetal serum concentrations e of maternal serum concentrations.
Cephalexin is distrib in low Concentrations ilk. £.n approximate degrees of

protein binding is 6-1 %, The s half-life « §xin/is 0.5-1.2 hours in adults

with normal renal funcn'ﬁ 1
@pmﬂﬂﬂmm mn-j)% of a single 250-or
) T RIE IR ok LY

6-hour penud following a single 500-mg dose in adults with normal renal function.

Peak urine concentrations of the drug averaging about 2 mg/ml occur 2 hours after a
single 500-mg oral dose of cephalexin,
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Cephalexin are administered orally.

Dosage
The usual adult dosage of cephalexin is 250 mg every 6 hours. For

'“/

oF ot Exin may be given every 12 hours.

streptococcal pharyngitis, skin and sKinys! infections, or uncomplicated cystitis in

patients older than 15 years ago.

Therapy of cystitis should eoRUREEd Tk 7- dayset or severe infections of those

caused by less susceptible orgaanfs = pher sag ay be needed (up to 4 g daily in
adults). The usual dosage giffCpifi) of childre 192650 mg/kg daily.

1

Augangninens
ARIAINTANM TN
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ETHYLCELLULOSE

(Steuernagel, 1989 ; Gennaro, 1990)

Ethylcellulose represents one of a small number of approved polymers

—_

"W Inaninens
AN I AR INYAY

Moalecular weight
—~ 100,000
Chemical name

cellulose ethyl ether
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Appearance
Free flowing, white to light tan powder is occurred.

Solubili
The medium type is freely soluble in tetrahydrofuran, methyl acetate,
chloroform or mixtures of aromatic hy rocarbons with alcohol ; the standard type is

freely soluble in dlcohol, methagol, toltere, €htéoform or ethyl acetate ; both types

are insoluble in water, glyCE¥in O]

‘ ;r ——0]
i

AULINENINYINg
RINNIUUNIININY
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EUDRAGIT RL 100® and RS 100%®

(Lehmann, 1989)

Eudragit RL and RS are copolymers synthesized from acrylic and methacrylic

acid esters with a low content of quat monium groups. The ammonium

groups are present as 'salts and gi ‘ ' &muahility of the films. The

rs of the German words

“Jeichtdurchlassing” Sehwerdurchlasing”  (slightly
permeable) respectively and /// \‘\\ scteristics of these coating
AR

agents throughout entire diges| / gsed in the production of
orally administered pharmsic ORAH

and granules, with delayefl dmg relens operties |, s called depot or retard

preparations.

Formula

— ‘

Iﬁ'ril ‘J yhsnehg i< |
R-&M@sgimW’nﬂmaﬂ

Eudragit RL 100® n,:n,:n;=1:2:02
Eudragit RS 100® ninging=1:2 :0.1

Molecular weight
150,000
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Chemical name
Ammonio Methacrylate copolymer, Type A (Eudragit RL) and Type B

(Budragit RS)

Appearance
Solid in the form of white opaque granules with a slight amine-like odour.

Solubility

Eudragit RL. and R digestive fluids, but are

7\ %&\
f/.// ‘ \\\"i\\‘\\ aining small amounts of
nd e ride to give clear to slightly

h “.. M\&\\ soluble in petroleum ether

opalescent solutions. 'I‘hr. ¢ guk .;1

capable of swelling and , 1 g of dry Eudragit

dissolves in 7 g of methanol

water or in acetone, ethyl ac ,,

and 1 N sodium hydroxide,

ﬂ‘lJEl’JVlEWI‘ﬁWEI’]ﬂ‘i
ammnmumwmaﬂ
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Table 11; Calibration curve data of cephalexin at A, 262 nm. |

177

Concentration

Absorbance

5.05
10.1
202

)
AULINENINYINT
AU INYAE

0.114
0222
0.437
0.651
0.873
1.093
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Diffusion data of cephalexin through TAEC membrane

square roo cumulative amount (mcg)

of time
b 4T 10%TA | 20%TA | 30%TA | 40%TA
0.000 - 0.000 0.000 0.000 0.000
0.707 5.081 | 102.427
1.000 24.916 162.067
1.414 218.450
1,732 295.426
2.000
2.449
2.828
3.162

AULINENTNYINS
RIAINIUUNINY A

)

179



Calibration curve data

180°

concentration
{mr.‘g) 0.111 0.222 0.444 0888 1.110 1.665 2.TIS
PAR. 0.2780 1.8830[  2.8940|  4.8850
y=1.7384x - 0
Diffusion of cephalexin
square root
of time amount average| S.D. ®%C.V.
12
(hr ) (meg) |
0.000 18 s 00000 0.000 0.000 0.000
0.707 5081 0426] 8378
1.000| 2730 : 16.940 423221 24916] 24.616] 98.795
1.414| k. f o o ; 22830 152 36836 40.045) 108.711
| F
4 AYle) TR RN NS and e
2.000 1?.3?-:} 42.100| ¢ 15.660|  102.092( 72 42421 S8.839
ST AR YR 194 ) o | o
2.4b8]. 14230 71320 38.046 159.148 115 234| 62.104] 53894
3.162| 3370 74.690| 32,705 191.853] 133.272| 82.847| 62.164




Calibration curve data
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concentration . !
(mcg) 0.100 0.200 0.400 0.800 1.000 1.500 2.500
PAR. 0.3375] 0.6530] 1.3318] 2.0404] 24476] 3.2008] 5.5964

square root

of time

ﬂl.'l' lﬂ}

0.000
0.707
1.000
1.414
1.732|

9828
3.162

Eﬁ.ﬂ?ﬂ

Q%mﬂ %8

78.560

238.663

305. 853
384.413

52.690

4? 35[1'
80.140

average | S.D. %C.V,
0.000| 0.000]  0.000
50.333| 27.248| 54.137
62.097| 16.410] 26.426
90.867| 25748 25.782
1%.337 44896 31.867
200247) 54329 27.131
éal @7%] 15.294| 14.006
2| 22248  7.668
169.472| 21.130| 5.719




182

Calibration curve data
concentration
(mcg) 0.101 0.202 0.404 0.808 1.010 1.515 2,535
PAR. 0.1170] 03831 0.6014] 14021 1.7835| 2.9377]  4.6550
Diffusion of cephal
square root
of time s.D. %C.V.
12
(hr )
0.000 0.000 0.000] 0,000
0.707] 121446 55,129 '67.096
1000 32 46935 51164
1.414 0.0 Iil , 30.983| 30.076
1.732]  29.116 154.039 36.325| 28.301
2.000 r. }‘3& 0.503] 0323
2.q49(' | dod] A6 129039  7.827
3. 12.114] 5940
6 'ﬂsaﬁ 8.443| 3565
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Calibration curve data
concentration
(mcg) 0.102 0.240 0.408 0.816 1.020 1.530 2.550
PAR. 0.1860 0.3682 0.8120 1.5592 2.005¥ 28573 50911
Diffusion of cephal
square root
of time e average S.D. GC.V.
i
(hr )
0.000 0.000 0.000] 0.000] 0.000
0.707 102.427| 81.831| 79.893
1.000|  SI¥ 237836} )162.067| 93.0036| 57.3861
1.414 505 218.450| 97.2378| 44.5127
1.732 331.& 205.426| 121.424| 41.1013
2.000 332.453| 116.686| 35.0986
2,449 _ 03| 106.396| 28.0209
2828 q"".-‘ﬂszﬂl 531.384| 453.089| 110.727| 24.4382
Bl u "
f‘\ 42 FELEISSE 18.0297




Diffusion data of cephalexin through TCEC membranes

square root cumulative amount
of time (meg)
ar'®y [T0%TC | 20%TC | 30%TC
0000]  0000]  0000]  0.000
0707|  14560| 29235 214921
1.000 370.220
1.414 425371

1732 el

AULINENTNYINT
AU INYAE
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concentration
(meg/ml) 0.106| 0213 0426| 0851 1.064| 1596 2.660
PAR. 01966] 03z215| 07877 1.6260| 1.7890]  2.8600 51228
“
of time amount | cugiul jve | average| S.D. | ®RC.V.
¢ ANA
[ll.l'”z} (mcg.) me ! s g)

0.000|  0.000 o oooo| 00000 o0000[ 0.000

0.707| 16 14560 2.061| 14.152

1.000| S 18442  4.702] 25494

1414] 651 28.283 16800 22547 8112 35978

1732 ¢ &g m m 27277 3328 8274 24976

2,000 ﬂlﬁﬂ w ﬂﬂm ‘§,993 8.794] 25.130
2440|2570 §3781) 30367 L 59142 71462 17.422| 24.380
Q_ ‘ ’PM ﬂ \? W"] fl sl 1 aa7a] 2002
f162| 59.026|  214.252| 84061 .m :I@ﬁpn.zza 5916
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Calibration curve data
concentration
(meg/ml) 0.100 0.200 0.400 0.800 1.000 1.500 2.500
PAR. 0.2007 1.3431 1.7310 2.5460 4.3278
y m—
Diffusion of cephalexin it \\-
///ﬁ .;\\\\
Square rool !ﬁ‘ 1 “
of time ve |4 ‘ s.D. | %C.V.
(b’
0.000 0.000 0.000
0.707 7.036] 24.069
1.000 i 26.488( 46.340
1414|4078 “ 12.850]  11.944
1.732 136.581 251 250| 110.201 230.983| 31.504] 13.639
2,000 w ‘ fl‘n ﬂl?i 41.260[ 13.501
2.449 78.547| 18.267
2.828] 74.291 559836 128.729 531.514f 40.053|  7.536
Qlwm nsﬁ , gdlm 150.097| 21.775
5




Calibration curve data

concentration
(meg/ml) 0.102 0.204 0.40% 0816 1.020 1.530 2.550
PAR, 0.2084 0.4252 0.8443 1.5307 1.8573 2.7234 477712
y=l.916?1+.0 f:ugggs
Diffusion of cephalexin /‘/ Cl
RU
S o WI‘P‘\M‘&\
of time average | S.D. %C.V.
i
{ hr )
0000|  0.000 ) 0000 0000 0.000
0.707| 247.041 L '-;_3’. ¢ 182.800] 214.921| 45425 21.136
' o) 370.220| 18,175 4909
‘ 49.055| 11.532
125.208] 18.083
200956] 26.735
107.524 9,892
739027 5,645
b | 91.613 6.250

o




Diffusion data of cephalexin through combination of ERL:RS

membranes,in various ratios.

time cumulative amount (mcg)
(hr)
RL:RS 0:5 | RL:RS1:4 |RL:RS2:3 |RL:RS3:2 RL:RS4:1 |RL:RS 5:0
0.0 0.000 0.000 ; 0.000 0.000 0.000
05| 22874 0.6% 35 éj 155.121|  180.907
1.0 39.461 El 73404 = 2f 299.431| 501.030
1.5 63.435 10, 481.972{ 827.322
2.0 81.536 19.939| 1232.007
30| 103.619 4.3 87.955 1872.675
40|  140.298 : 224.232| 2442873
50| 182.947 w209 \ 58.309| 3000.023
6.0 249.491 . 10507 863.516| 3613.171
go| 347795 b‘g 95 , 1634408} 2630.049| 4827.934
100| 554800 130806)7 1895 3243.952| 5911.399
- .f:;tf?

AULINENINYINS
RINNTUUNIN Y
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Calibration curve dala,
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concentration
(meg) 001 0202 o040s| osi0] 1o12]  1si8] 2530
PAR. 0.1772|  03313] 06794 1.4145] 1.7526] 2.6313]  4.4675
= 1.7682x - GT ¢ = 09999
§‘ 2
Diffusion of cephalexin thiough 5 R
/// \\\
Time ‘ average | S.D. | %C.V,
(hr.) (meg.)
00| 0.000 0000] 0000 000
0.5 234278 180907 81.135 44,85
Lo| 388712 501.030| 178.135| 3558
1.5] 3432 C‘- g 827,322 202255 244,45
20| 4708560  1450.193 il 1032.007| 308.562] 2505
30| 759.924f) 2210.117) 530 35,238 1872.675| 477215  25.48
40| 641.027 ;Eﬂ.m 499368] 2034.601|2442.873| 577.383|  23.64
5.0 ﬂ% %@‘WW&H 577517 19.25
8il6.792 4025132 &uslsus 3201.161|3613.171| 582.671  16.13
m ﬁ" 1579 1246
'*{"Mﬁ Towrilboye HA e o




Calibration curve data.
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concentration
(mcg) o.01] 0201 o0402] o080s| 1006] 1508  251s
PAR. 0.1642]  03264] 08184] 1.4897] 17422] 26897 53249
y = 2.0826x - 01363, = 0.9902
i,
Diffusion of cephalexin throwgh 4. i€l RS membs
7/ NN
ﬂ //5 ‘Q&‘\
Time amount a s.D. %C.V.
(hr.) | (mcg.)

0.0 0.000 0.000|  0.000 0.00

05| 242561 155.121| 123.658| 79.72

10| 225075 209.431| 237878 79.44

15| 212377 31972 280071  S8.11

20| 183.82 57 344927 55.64

30| 331601 434.850|  48.97

40| 402795 450230| 1224.232| 528919 4320

50 ﬁﬁ ﬁ 600.619] 3854

60| 428449 T 767.838|  41.20

0 ; 1316 36.19

%Wﬁﬂ ﬁm glpl 231|  38.66




Calibration curve data. .
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concentration

(meg) 0.106] 0212 0.850 1.062 1.593 2.655
PAR. 0.1453| 0 2551] 1.5964] 26252 42915

Diffusion of cephalexin thro
Time amount average 5.D. %C.V.

(hr) | (meg.) -

00| 0.0000F o ' 0.0000]  0.0000[  0.00
0.5| 15.8626| Odb  9.4165| 9.1162| 9681
1.0| 60.4756 mmz 19.6055|  22.6659) 49.5021| 3795201 76.67
1.5 m 0.5693| 63.4570 57.39
20 l@[ﬂ E’L Ej:ﬂ wm ﬁﬁﬁ 83.9107|  42.67
242.8348|  498.8310| 201.3419|  338,6704) 418.7 1132506  27.04
Q Wﬂ 'ﬂ ol 595 1--'; ' '}Qﬁﬂ %’ 4147] 1349
273.4946] 9753930 267.0844|  846.7739| 911.0834] 90.9474| 998
6.0l225.7882] 1201.1810] 206.5782| 1053.3520| 1127.2660 104.5309|  9.27
g0l 4852014] 1683.4720] 528.9932| 1582.3450( 1634.4080| 71.5076|  4.38
10.0| 447.8969| 2134.3690| 455.2007| 2037.5460| 2085.9570|  68.4642 3.8
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Calibration curve data.
concentration
(mcg) 0.106 1.062 1.593 1.655
PAR. 0.1131 15575 23697  4.2440
Diffusion of cephalexin throfig
Time amount |c average S.D. | %C.V.
amn—
0.0  o0.000! | 000 gl 0000 0000 0.0
05|  20.270]] J 10430| 65350{ 63.752|  97.56
10|  47.239| ¢ .67.509] 169010  279.440| 173.474| 149858  86.39
1.5 ﬁ% " [’gz%ﬂ ﬁﬁ‘Wﬂﬂlﬂzﬁgm 220981  79.21
20 @r270] 189.987] 153221  588.453| 389.220( 281.758]  72.39
T | ~oakas | 236 m .ﬁ" 813 58.15
LRSSl 2o o
50| 148.548]  645425) 170769 1196.534| 920.979| 389.693|  42.31
60| 148.587|  793.962| 131.066] 1327.600|1060.781| 377.339|  35.57
80| 300782] 1094.744] 210447 1538.047| 1316395 313463 2381
100| 200487| 1385231 166.003] 1704.050|1544.640] 225439 1459
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Calibration curve data.
LY
Cﬂmﬂﬂﬁnn
(meg) o.103] 0206 0412 0824 1030 1.545| 2575
PAR. 0.1661 0.3170 0.7003 1.2212 1.7044 2.6496 4. 3TGH
2
, r =0.9980
o e ///‘ \\\
L feﬁﬂ‘
Time amount y { nvt:rnge SD: | BEN:
(hr.) (mcg.)
0.0 0.000| 0.000 0.00
0.5 0.676| 0956 141.42
1.0 3650 3.771] 10332
1.5 k S 7867 9735 12374
2.0 (- J 13571 15832] 116.66
30|  19.835 44600 3776 s1sal 24877 27892 112,12
40| 26614| € am214] 3317 8.471| 39.843| 44366 111.35
F%%EW% FE5 Y 5| seaos] 1092
6.0 119.630f . 5.1 15 16.943| 68.287| 72.611| 10633
W'I@ 2 evassy| 1 ana qmoe]: s14| 10194
: . 390 32 30.246] 98.07
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Calibration curve data,
conceniration
(mcg) 0.101 0.201 0.402 0.805 1.006 1.509 2515
PAR. 0.2038 0.3806 0.7258 1.3477 1.6997 2.6722 4.5293
2
y = 1.7886x - 0.0195, r = 0.9988
. ' ——
Diffusion of cephalexin il 7/ ‘RS 1
] BTN

Mﬁ'\\n{\?\
Time amount y i \\\ "‘-\ average| S.D. | %CV.

LTTICLL '-\

(hr.) {meg.) : \\\ )

0.0 0.000 0.000 0.000 0.00
0.5 25.023 0.725| 22.874 3.039 13.29
1.0 13.943 39,955 30.461 (1.699 1.77
1.5 } " 63435 2.832 4.46
2.0 il | 81536 0078 010
3.0 8.3 L [ 103.619 6.667 6.43
4.0 42.761 P Aﬂ.ﬁﬁﬁ WJ%, 138.931| 140.298 1.934 1.38
5.0 ﬁ:!ﬂ:t ﬂ ﬂﬁ fw g’ ?94? 9012 542
967.841 2&3 779 65.24 5.203] 2 8.078 124
ﬂ Taa sl d¥n Tas A o
fIﬁ sty 4 | B _ 5.260 0.95
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Average thickness of polymer membranes used in ?if‘fusion studied.

Inln =24
Type of membranes membrane thickness + S.D. (mm) -
10% TAEC 0.0564 + 0.0032
20% TAEC 0.0588 + 0.0010
30% TAEC 0.0585 + 0.0036
40% TAEC 50 S\ 0.0558 + 0.0075

10% u

- 20%

:-“‘-:i' 00575 + 0.0019
\%uuﬁauumm

/ \\
0.0658 + 0.0006
“ f

0.0464 + 0.0080
D.0793 + 0.0005
0.0717 + 0.0011
0.0729 + 0.0063
0.0530 + 0.0039

0 9513 + 0.0023

ﬂ‘LlEl’J‘VlEWI‘ﬁWEI'\ﬂ‘ﬁ
QW]NT]‘?NNWTJV]EHQH
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Particle size distribution data of EC microcapsules prepared by |

coacervation technique, core : wall ratio is 2:1.

Particle size range mean size n Fen cumulative
(micron) of %n
<8.34 - 0 0 0

19.04 19.04
38.08 57.12

8.34 - 91.66 _
91.67 - 175 133,33 ,‘

2384 80.96
™ 16.64 97.60
2.40 100.00

175 - 258.33 -
258.34 - 341.66 /
341.67 - 425 /

00.00 100.00

—

Total

ﬂum'ﬂﬂmwmm
ammmmumawmam
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Particle size distribution data of EC microcapsules prepared by

coacervation technique, core : wall ratio is 1:1.

Particle size range mean size n %on cumulative

(micron) of %n

<834 0 0 0
834 - 175 1/ ‘éﬂ’ 6.24 6.24
175 - 314.66 ' | 434 50.08
314.67 - '508.33 ,‘ 96 31.36 81.44
508.34 - 675 . 15.52 96.96
675 - 841.66 30.4 100.00
Total 'Il lj 100.00 100.00

T

oy

E 7

ﬂ‘LlEl’J‘VlEWI‘ﬁWEI'\ﬂ‘i
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Particle size distribution data of EC microcapsules prepared by

coacervation technique, core : wall ratio is 1:2.

199

Particle size range mean size n %n cumulative
(micron) of %n
< 8.34 ) 0 0
8.34 - 108.33 | ;éd' 272

108.34 - 208.33 | 27.36
208.34 - 308.33 (24 66.88
308.34 - 408.33 A\ 90.88
408.34 - 508.33 100.00
100,00

Total

AugIneningns
RINNIUUNIININY
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cumulative of % n
, 038888838883

Cumulative sige 'f—-‘ ;¢ urmpnulen prepared by
e B Wlu mllﬂ'i!]-

—#A— ratio 1:1 mean = 367.13, an=ZEU.
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Particle size distribution data of 3:2 ERL:RS microcapsules

prepared by coacervation technique, core : wall ratio is 2:1.

201

AULINENINYINg
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Particle size range mean size n %en cumulative
(micron) of %en
<2 0 0 0

2-34 . ‘é’ 4.32 4.32

34 - 66 — o - 37.60 41.92

66 - 98 39.20 31.i2

98 - 130 16.00 97.12
130 - 162 : 2.88 100.00
Total  , 100.00 100.00




Particle size distribution data of 3:2 ERL:RS microcapsules

prepared by coacervation technique, core : wall ratio is 1:1.

AULINENINYINS
RN IUUNINY A Y

Particle size range mean size Fon cumulative
(micron) of %n
<2 0 0
2-42 4.16 4.16
42 - 82 32.00 36.16
82 - 122 46.72 82.88
122 - 162 10.72 93.60
162 - 202 640 100.00
Total 100.00 100.00




Particle size distribution data of 3:2 ERL:RS microcapsules

prepared by coacervation technique, core : wall ratio is 1:2.

203

Particle siz.e range mean size n Fen cumulative
| (micron) of %n
<2 0 0
2-34 7.68 7.68
34 - 66 16.80 - 2448
66 - 98 57.12 81.60
98 - 130 12.16 93.76
130 - 162 6.24 100.00
Total 100.00 100.00

AULINENINYINS
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cumulative of % n

coacervation sécknigue 78 SRL:RS as wall material,
core: w ,f l;"'
ar | 5171
—8— ratio2:1 mean

"‘ﬁﬂ?ﬁﬁﬂwfﬂﬂlﬁm
IMASNTUNMINGINE



Particle size distribution data of 2:3 ERL:RS microcapsules

prepared by coacervation technique, core : wall ratio is 2:1.

Total

Particle size range mean size n %%n cumu!alive
] (micron) of %n
< 8.34 | 0 ' _ 0 0
8.34 - 91.66 0.000 .} . 32.48 32.48
91.67 - 175 oo y _ 39.52 72.00
175 - 258.33 /4;/, \ 2208 94.08
258.34 - 341.66 Boaldy )/ 14 200 4.64 98.72
sL67-45 | / e \\\ 1.28 100.00
'I l ﬂ% '; 1,.‘\\\ 100.00 100.00
T

! y:.

g
ﬂ'LlEl’J'VIEJ‘VIﬁWEI’Iﬂ‘i
’QW]NT]?WN'MTJWEHMI
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Particle size distribution data of 2:3 ERL:RS microcapsules

prepared by coacervation technique, core : wall ratio is 1:1.

Particle size range mean size n %n cumulative
(micron) of %en
< 8.34 0 0

8.34 - 91.66 2.40 240
91.67 - 175 23.84 26.24
175 - 258.33 . 52.32 78.56
258.34 - 341.66 16,64 95.20
341.67 - 425 4,80 100.00
Total 100.00 100.00

‘

e
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Particle size distribution data of 2:3 ERL:RS microcapsules

prepared by coacervation technique, core : wall ratio is 1:2.

207

Particle size range mean size n %on cumulative
' of %en
<175 0 0
175 - 258.33 2.88 2.88
258.34 - 341.66 13.44 16.32
314.67 - 425 | 51.35 67.68
425 - 568.33 - 27.04 94.72
508.37 - 591.66 5.28 100.00
100.00 100.00

Total

ﬂum'ﬂﬂmwmm
ammmmumawmam




Ifﬂ.nnuhﬁun{%n
L o33838233888

G - T E S SRS S — S

\\\

»w. \\\\.\s\
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Cumulative siz# freg S ¢y euiues of microcapsules prepared by
ERL:RS as wall material.

core:waill -
kY )
—8— qtio21 Mean

—DO—— ratio 1:1 me.a? 214.66, medlm-l?ﬂ |

*rﬂ%ﬁ*’%’ﬁﬂ‘ﬂﬁﬂﬁﬂﬂ‘i
awmﬁﬂ‘mumawmaﬂ



Particle size distribution data of EC microcapsules prepared by

fluidization technique, core : wall ratio is 2:1.

AULINENINYINg
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Particle size range mean size Fon cumulative

(micron) of %n

< 62 0 0

62 - 82 3.20 3.20

82 - 102 6.24 9.44

102 - 122 31.20 40.64

122 - 142 40.64 81.28
142 - 162 18.72 100.00
Total 100.00 100.00




Particle size distribution data of EC microcapsules prepared by

fluidization technique, core : wall ratio is 1:1.

210

2\

fxﬂﬂ 5

S A

E ]

ﬂ‘lJEl’J‘VlEWIﬁWEI’]ﬂ‘i
QW]Nﬂ‘iﬂJNWTWIEﬂﬂH

Particle size range mean size n %n cumulative
(micron) of %n
< 8.34 0 0
8.34 - 91.66 y 2.40 2.40
91.67 - 175 L 20.32 22,72
175 - 258.33 61.44 84.16
258.34 - 341.66 \ 11.36 95.52
341.67 - 425 = . ‘\ \\\ 4.48 100.00
Total 'l I t 'ﬁ 10000 | 100.00
AP ;. v
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Particle size distribution data of EC microcapsules prepared by

fluidization technique, core : wall ratio is 1:2.

Particle size range mean size n l Jon cumulative
(micron) of %n
< 8.34 0 - 0

341.67 - 425 6.72 6.72
425 - 508.33 27.20 33.92
508.34 - 591.66 34.24 68.16
591.67 - 675 1808 | 8624
675 - 75833 . . 1376 100.00

Total 100.00 100,00

) )
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Particle size distribution data of 3:2 ERL:RS microcapsules

prepared by fluidization technique, core : wall ratio is 2:1.

213

Particle size range mean size n Ton cumulative
(micron) of %n
<2 \\! 0 0 0
2- 14 W | 176 176
14 - 26 | ' 7.20 8.96
26 - 38 (205 ] 3280 41.76
38 - 50 \’ 52.80 94.56
50 - 62 : \ 544 100.00
Total &\\\ 100.00 100.00

ﬂiummmwmm

ammmmumawmaﬂ
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Particle size distribution data of 3:2 ERL:RS microcapsules
prepared by fluidization technique, core : wall ratio is 1:1.

Particle size range mean size n %n cumulative
(micron) of %n
<22 0 0
22-42 11.84 11.84
42 - 62 17.60 29.44
62 - 82 133.28 62.72
82 - 102 31.36 94.08
102 - 1-22 5.92 100.00
Total " o5 N Iy 100,00 100.00

AULINENTNYINS
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Particle size distribution data of 3:2 ERL:RS microcapsules :
prepared by fluidization technique, core : wall ratio is 1:2.

Particle size range mean size n Pon cumulative
of %en
< 22' 0 0
22-42 13.44 13.44
42 - 62 16.32 29.76
62 - 82 | 32.96 62.72
82 - 102 2832 91.04
102 - 122 8.96 100.00
Total 00.00 100.00

AULINENINYINS
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-

cumulative of % n
oo 888883888

Cumulanve ze ‘E‘f CY ¢ of microcapsules prepared by

b ,u ,
fluidizatior = g RS a8 wall material.

core;wa v:: -'“r‘
H |
— = natio21 118 edian = 34. " 1)

"Pmm?fwi‘wmm

——*— matid]:2 mean = 72.6

ammn‘mum'mmaﬂ
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Particle size distribution data of 2:3 ERL:RS microcapsules

prepared by fluidization technique, core wall ratio is 2:1.

Particle size range mean size n Gon cumulative
(micron) of %n
<22 - 0 0 0
22-42 SO | 4.48 4.48
42 - 62 el L 35.52 40.00
62 - 82 | 7)) i \ 38.56 78.56
- g N - .
82 - 102 //, - \\\}\\H 18.40 96.96
: -
RN
w2-122 | f2) ‘5;&\ a8 304 100.00
: * , 878
R N N
TR\
S ',".-:':.n, #
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Particle size distribution data of 2:3 ERL:RS microcapsules
prepared by fluidization technique, core : wall ratio is 1:1.

218

Particle size range mean size n %n cumulative
| (micron) of %n
<2 0

2-22 4.48

22 - 42 40.00

42 - 62 78.56

62 - 82 96.96
82 - 102 . 100.00
Total rll ﬂf 100.00

"

*'
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Particle size distribution data of 2:3 ERL:RS microcapsules

prepared by fluidization technique, core : wall ratio is 1:2.

219

Particle size range mean size n %on cumulative
(micron) of %n
22 - 0 0
2-22 11.68 11.68
22 -42 51.84 63.52
42 - 62 32.96 96.48
62 - 82 224 98.72
82 - 102 1.28 100.00
Total 100.00 100.00

[
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—

oo 888883888

cumulative of % n

corawall :l ‘ fﬂ

—%— ntic2:1 mql;ﬂ.ﬁl. m&dlim=56.
—a— rfon] pish Y| VImealkl £36) 1)
—— rlﬁu?i:?. mean = 73.84¢  median 5 27. 'Y,
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Particle size distribution data of EC microcapsules prepared by

spray-drying technique, core : wall ratio is 2:1.

Particle size range mean size n %on cumulative
of %n
<2 0 0

2-22 12.96 12.96

22 - 42 37.60 50.56

42 - 62 | 3648 87.04

62 - 82 832 95.36
82 - 102 4.64 100.00
Total 00.00 100.00

AULINENINYINS
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Particle size distribution data of EC microcapsules prepared by |
spray-drying technique, core : wall ratio is 1:1.

Particle size range mean size n %n cumulative
(micron) | of %n
<2 0

2-30 5.76

30 - 50 34.40

50 - 74 70.08

74 - 98 87.20
98 - 122 100.00
Total 100.00

i ]
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Particle size distribution data of EC microcapsules prepared by

spray-drying technique, core : wall ratio is 1:2.

Particle size range mean size n Jont cumulative
(micron) of %n
<2 0

2-30 15.04

30 - 50 71.68

50 - 74 86.72

74 - 98 94.40
98 - 122 100.00
Total 100.00

AULINENTNEINS
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cumulative of % n '
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rial,
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Particle size distribution data of 3:2 ERL:RS microcapsules
prepared by spray drying technique, core : wall ratio is 2:1.

Particle size range mean size n %on cumuiative
{micron) of %n
ol 0 0
2-14 14.27 14.24
14 - 26 40.48 54.72
26 - 38 21.28 76.00
38 - 50 ™ 218 97.28
50 - 62 2.72 100.00
Total 100.00 100.00
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Particle size distribution data of 3:2 ERL:RS microcapsules ;

prepared by spray drying technique, core : wall ratio is 1:1.

Particle size range mean size n Gen cumulative
(micron) of %n
<2 0
2-22 12.48
22 -42 33.28
42 - 62 79.20
62 - 82 95.84
82 - 102 100.00
Total 100.00

AULINENINYINg
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Particle size distribution data of 3:2 ERL:RS microcapsules .
prepared by spray drying technique, core : wall ratio is 1:2.

Particle size range cumulative
of %n
<2 0
2-22 18.08
22 - 42 59.04
42 - 62 91.84
62 - 82 98.40
82 - 102 100.00
Total 100.00

U
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cumulative of % n
co 38838838 8 8

x,‘a sapsules prepared by

spray iy ..'J s wall material.

] {
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Particle size distribution data of 2:3 ERL:RS microcapsules

prepared by coacervation technique, core : wall ratio 2:1.

Particle size range mean size n on cumulative
of %n
<2 0

2-22 17.92

22 - 42 49.92

42 - 62 94.72

62 - 82 98.24
82 - 102 100.00
Total 100.00

AULINENINYINS
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Particle size distribution data of 2:3 ERL:RS microcapsules

prepared by coacervation technique, core : wall ratio 1:1.

Particle size range mean size n %n cumulative
(micron) of %n
&2 0 0
2~22 17.60 17.60
22 - 42 32.96 50.56
42 - 62 4112 91.68
62 - B2 5.92 97.60
82 - 102 240 100.00
Total 100.00 100.00
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Particle size distribution data of 2:3 ERL:RS microcapsules
prepared by coacervation technique, core : wall ratio 1:2.

231

Particle size range mean size n Yont cumulative
of %n

<2 0

2-22 14.08
22-42 53.92

42 - 62 85.92

62 - 82 / 96.16
82 - 102 / 100.00
E 100.00

Total l I

w & B

fr’l{ 7

E )
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28388883888

cumulative of % n

nicrpcapsules prepared by
'i wall material.

A
core:wall
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Dissolution data of cephalexin and

coacervation technique, in different polymer and eretsiall rafios. =
Wall type |core:wall Percentagg , ’ﬁf‘&k\& L)

ratio ooo| 025 o038 M*Vﬁ@hm\ 200 300 400 600| 800 1000
No wall 00| 50| 9s7af Ahi| —ssa| |\ ssms|iy o532 9s3s| 9543|9563 9sas| 948
BC 21 000| 3399 430 b 6ss| 70| a3l s27| 8166|9146
BC 11 000| 327 a443| as3s| 62100 6841l 7183
EC 12 000 2051 a066l a217| 4sas|  asos| 4844
32 BRLRY 21 000| 3097 o620| o820 97.92| 9769 9734
32 BRLRY L1 000| 30.03 7190| s10s| 8239 8451 8683
32 ERLRS 12 0.00| 1556 7108] 8140 8674] so14] 9214
23 BRLRY 21 00a| 2936 ga30| 87.03| 8597 8569 8294
2:3 BRL: 1:1 000, 257 ‘H ' ’J 646 wm ﬂ’? 76.03| 7859 8105 8319 8679
23 ERL:RY 12 ooo| 1328/1 1891 2152 » 2656|3181 4s9s| 6547 7462| 8284 86.16|  88.13

JRAINIUNNIINYA Y
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Wall type |core:wall

ratio 0.00 0.25
No wall 0.00 85.60
EC 21 0.00 5749
EC 11 0.00f 48.93
EC 1:2 0.00 2.03
3:2 ERL:RY 21 0.00 79.69
322 ERLRS 111 000 7206
3:2 ERL: 1:2 0.00] 7325
2:3 ERL: 21 000 5334
2:3 ERL: 1:1 0.00
2:3 ERL:R 1:2 0.00

90.53 94.86

80 ;
a | o
‘mﬂﬁ TIERING
4231 qJ 70.16]  83.90 sﬁlﬁ

84'?1

300f 400 600 800 10.00
9535 9543| 9563| 9549 94.98
91.60| 9262| 9288 9143 9192
7811  77.03 7680 74388 7513
6146)  70.08) 73.29|  74.01] 7433
98.34|  9831| 97.66| 9634 9836
98.73)  99.03| 99.00| 9B80| 99.08
92.09| 9067 90.77] 9061 9273
98.29| 9B.58| 96.72| 9732 9834

"] ﬁzﬁ 9181 9111 8955 89.96| 89.94
81.17|  80.17| 8031  804s

QWWMﬂiﬂH NW’]’JWHW@EI

§5z




Dissolution data of cephalexin and

spray drying technique, in diffecent polymer and core:

Wall type |core:wall
ratio 0.00 0.25 0.58

No wall 0.00 85.60

EC 21 0.00 9.69

EC 1:1 0.00 1.56

EC 1:2 0.00 6.89

3:2 ERLRY 21 0.00] 60.20 ;

3:2 ERLRY L1 oool 77.12| g3kl

3:2 ERL: 1:2 0.00 B2.72 l-|

2:3 ERLR 2:1 0.00] 6196 50

2:3 ERL: 11 000 63 -1

2:3 ERLR 1:2 0.00 ﬁa,m

] ptee]

,ﬂ"/

T

TEGD

ﬂ‘t\t\h\. .

"V:&E‘&\\\.

93.63|

3.00 4.00 6.00 8.00 10.00
95.35 95.43 95.63 95.49 94.98
70.09 76.63 88.12 9284 96.58
74.71 84.02 88.48 93.19 93.05
81.49 83.36 83,17 82.75 8239

94.80] 94.43 93.57 93.15 93.12 93.37
91.48 90.95 90.50 90.95 93.07
88.71 88.80 89.65 89.88 90.08
92.04 91.59 91.51 92.10 96.19
84.49 81.56 79.64 EI.?’.% 86.64
79.18 78.49 T71.09 T1.82 82.84
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Dissolution data of EC microcapsules prepared by coacervation technique,

core: wall ratio 2:1.

L]

time (hr.) %0Q Average  |SD. % C.V.
RUNI | RUN2 | RUN3 | RUN4 | RUN5 | RUNG
ﬂ.ﬂﬂ1 0.00| 0.00 0.00 0.00 0.00 0.00 0.00[  0.0000 0.00
025  4108] 3449|2846 3023|3370 3399 56943 1675
0.50 43.76] 43.53 3972 43.01 29953 6.90
01s|  40.03| 4905 47.74] 22867 479
100] 5279|5156 1,02 5079| 58080  11.44
150 6558  60.84 | \‘a\} | 61.15| 35359 578
200 6884 6586 ip \\\ o8| e6ss| 3var8| 596
soof 72100 7424 : &’ ‘:\ 7370|  3.5007] 475
a00| 7687 8242 ; *\‘:\ sst| 793 281100 385
600 864 8392 : \ 8277| 28642| 346
g00| 8740  89.19 4}: : 1 g7.66| 248M| 2.8
1000 8941  9270| : 91.46| 24834 272

AU INENTNEINT
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Dissolution data of EC microcapsules prepared by coacervation technidue,

core: wall ratio 1:1,

time (hr.) %Q Average |SD. % C.V.
RUNI1
0.00 0.00) '.'I'.ﬂﬂr Dr ]
025| 3452 271 27733 0.90|
0.50] 3504 3301  2.9046 0.96
0.75|  37.80| H.IDH 5.3549 1.82
100 4000 3530 6.5954 2.32
Ls0| 4453 37.81| 8.7689 331
200  47.65 40.03| 9.4258 3.77
300 5550 44.43] 123168 547
4.00 53.59' 4838 111721 5.40
600 6428 6210 8.7627 5.44
go0|  68.01 68.41| 4.5022 1,07
1000 7435 71.83]  4.6930 337

AULINENINYINg
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Dissolution data of EC microcapsules prepared by coacervation technique,

core: wall ratio 1:2.

L3

239

time (he.) %Q Average |SD. % C.V.
RUNL | RUN2 | RUN3 | RUN4 | RUNS [ RUNG6
p.00| ooo| 000 0.00 0.00 0.00 0.00 0.00|  o0.0000 0.00
025  21.65 2051  0.6747 3.29
050  27.66 26.34| 15008 5.70
075 3034 20.57|  1.2296 4.16
Loo|  34.02 3291 1.2748 1.87
1.50] 3535 3534 14536 411
200 3937 38.18|  1.5186 398
300 4154 40.66|  1.3207 3.25
400 42238 42.17|  1.2325 2.92
6.00|  46.55 45.15]  1.2575 2.79
go0| 4772 48.05|  1.6092 135
10.00|  47.89 4844] 13229 273

AULINENINeINg
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Dissolution data of 3:2 ERL:RS microcapsules prepared by coacervation technique,

i

core: wall ratio 2:1.

time (hr.) %Q Average |SD. % C.V.
RUNI | RuN2 | RUN3 | RUN4 | RUNS RUNG
0.00 0.00 0.00 o.00|  0.00] 0.00 0.00| 000 Ooo000| 000
0.25 w727 2927 2554 43| 3190  2442] 3097 56122 18.12
0.50{ 55.69 4922 52874 10.74
0.75 69.93 68.51| 4.7265| 6.89
p.o0|  79.14 74.00| 5.6558] 7.63
1.50 89.19 g4.10| 53911 641
2000  94.05 90.65| 4.9615| 547
3.uu, 98.57 9620 2.6453 274
400  99.24 o8.29] 1.4282] 145
6.00 98.74 o7.92| 12227 1.24
8.00 99.24 ; 0.8 | .01 ; | 97.69| 1.7838| 182
m.nul 99.07 &5 '}.{H&z , 98.12) 95 9734 16629 170
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Dissolution data of 3:2 ERL:RS microcapsules prepared by coacervation technique,

core: wall ratio 1:1.

time (hr.) T Average |SD. % C.V.
RUNI1 RUN2 RUN3 RUN4 RUNS RUNG

0.00 0.00 0.00 0.0000 0.00
025  29.09 30.03| 1.1796] 392
0.50]  43.67 44.60] 1.2543] 281
0.75|  55.58 50.48] 32075 539
Lo0| 6312 64.97| 1.8869| 2.90
Lso| 7201 7201 06941 096
200 7553 7530 1.1864] 157
3,00  80.06 7790 L1915] 152
400 8341 81.05| 16651 2.0%
600 8425 823| 14367 174
8.00]  85.59| g4.51| L14s2] 135
1000  87.27 8683 0.5569| 0.64

AU INENTNEINS
RINNTUUNININY




242

Dissolution data of 3:2 ERL:RS microcapsules prepared by coacervation technique,

core: wall ratio 1:2,

3

"
% $
el
i

time (hr.) %Q Average  |SD. % C.V.
RUNI | RUN2 | RUN3 | RUN4 | RUNS | RUN&
0.00 0.00 0.00} 0.00 0.00 u.uu[ 0.00 pool 000000 0.0
0.25 1480] 1434|1581 27| 1638  17.76] 1556  1.3641 8.77
0.50]  25.95 25.58|  2.4885 9,73
0.75 35.37 3439 42442  12.M
100 4599 48.00] 3.1153 6.49
1.50 50.82 5045 16126 2.71
2.00 61.02 61.13|  1.1602 1.90|
3.00 70.44 71.08]  1.9403 273
4.00 81.66 81.40) 14454 1.78
6.00]  88.89 86.74|  1.8038 2.08
8.00 89.94 80.14|  1.8366 2.06
1000 9154 92.14|  1.2764 1.39
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Dissolution data of 2:3 ERL:RS microcapsules prepared by coacervation technique,

core: wall ratio 2:1.

L]

time (hr.) %Q Average |SD. % C.V.
RUNI | RUN2 | RUN3 | RUN4 | RUNS | RUNG
0.00 000  0.00 00|  ooo] o000 o000 o000 o000 .00
02s|  21se| 3334|3294  3216]  2682]  2933] 2036 45438] 1547
os0|  37.93 4770 61217|  12.83
075|  4s.60| s7.25| 59520 1040
Lo0|  58.94 66.49| 47681 7.17
150 70.61 75.65| 3.0196| a9
200 7528 79.24| 2.8940] .65
00| 8562 ga39| 36774 436
400 8628 g7.03) o212  L17
6oo| 8578 85.97|  0.9968 116
goo| 8612 85.69)  1.0981 1.28
.00 8478 8204 20764|  2.50|
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Dissolution data of 2:3 ERL:RS microcapsules prepared by coacervation technique,

core: wall ratio 1:1.

time (hr.) %Q Average |SD. % C.V.
RUNI | RUN2 | RUN3 | RUN4 | RUNS | RUNG
0.00 000 000 ooof ooo| ooof ooof ocof ooo00] 000
oa2s| 285l 2349 2549|2581 24000 2705 2575  1.9026 1.39'
oso|  48.49) a1so) 392 9ol
0.75 571.87 56.40 10404 1.84
100  67.09 6402| 18129 283
50| 7094 7020 04935 070
2000 7211 7204 03063 043
300 7647 7603| 17129 228
400 8065 7850 19750 2.5
6oo| 8149 sros| 12142 150
goo| 8266 ga19| oaa47| 053
1000 8702 8679 1925|149
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Dissolution data of 2:3 ERL:RS microcapsules prepared by coacervation technique,

core: wall ratio 1:2.

L]

time (hr.) %0 Average |SD. % C.V.
RUNI RUN2 | RUN3 | RUN4 | RUNS | RUNG

0.00| 0.00| 0.00 0.00| 0.00 0.00 0.00 0.00] 0.0000 0.00
0.25 12.57 13.31 11.47 14.48 15.51 12.35 13.28] 14872 11.20
0.50 18.31 1891 0.9874 5.22
0.75 21.37 21,52  1.1625 5.40
1.00 25.66 26.56] 25018 9.42

- 1.50 3223 31.81| 3.2608 10.25
2.00 44.78 48.95| 2.1848 4.46
3.00 55.66 65.47) 4.8135 7.35
4.00 68.37 74.62| 3.9453 529
6.00 82.43 82.84| L1642 141
8.00 88.57 8616 1.2316 1.43
10.00 90.46 B8.13| 13913 1.58
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Dissolution data of EC microcapsules prepared by fluidization technique,

core: wall ratio 2:1.

ltime (e %Q Average |SD. %C.V,
rRUN1 | runz | RUN3 | RUN4 | RUNS [ RUNG
o00] o000 000 0.00] 000 nm[ oo0]  o0o| 00000 000
0.25 5129] ss.s1|  sso3|  ssas|  sse3|  sn7a| 5749 26998 470}
oso| 7402 7l 7ee| 77| 7215 7195 7251 08937 1.23
0.75 85.21 sz.ou R B4.41| 2.3778 2.82
1.00| 92,03 9279| 2.0767 2.24
150] 9544 9520 15012 1.58
2000 9394 93,61  1.3050 1.39
3.00 88.62 01.60] 2.8409 an
400 9244 92.62| 1.7590 1.90
600| 9449 92.88|  1.6687 1.80|
goo| 8876 91.43| 17449 191
tu.uul 91.90| o192 05154 056
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Dissolution data of EC microcapsules prepared by fluidization technique,

core: wall ratio 1:1. '
thme (hr.) %Q Average |SD.  |mC.V.
RUNI | RUNZ | RUN3 | RUN4 | RUN5 | RUNG6

0.00| 0.00 0.00| 0.00 0.00 0.00 nmuw 0.00| 0.0000 0.00
0.25 5179  49.64]  45.65 49.73| 4927 47.46] 48.93 11150' 4.32
ﬂ.ﬁﬂ\ 65.52 62.61] 19965 3.19'
0.75 mmH 69.17| 2.9039 4.20
1.00 74.55 7248 1.8219] 2.51
1.50 76.56 75.88|  0.836l 1.10
2.00 T1.73 79.09| 24733 313
3.00 79.07 78.11|  1.3038 1.67
4.00 76.39 77.03|  1.4079| 1.83
6.00 76.06 76.80|  1.3597 1.77
8.00 75.72 74.88]  1.3945 1.86
m.m& 76.06 75.13|  0.5355 0.71
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Dissolution data of EC microcapsules prepared by fluidization technique,

core: wall ratio 1:2.

time (hr.) %Q Aversge |sD. |mowv.
RUN1 | Rrumz | RUN3 | RUN4 | RUNS | RUNG
0.00 0.00 000 00000 000
0.25 2.23 203| o02312] 1139
0s0| 820 654| 09814] 1501
075| 1175 1306 12678 971
Loo| 2192 2493 248271 996
15| 3097 3350] 28466] 850
200 4580 51| 301m| e
300 6150 6la6| 19572] 319
400  69.42 7008 20413 291
6oo| 7238 7320 12614 172
00|  73.06 7a01| 07742 108
1000] 7158 7433 1.3945| 188
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Dissolution data of 3:2 ERL:RS microcapsules prepared by fluidization technique,

core: wall ratio 2:;.

time (hr.) H0Q Avernge |SD, T C.Y,
RUNI RUN2 | RUN3 RUN4 | RUNS5S | RUNG
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00) o] 0
0.25 81.53 Bl.44 77.49 79.91 | 79.15 78.60 79.69| 1.6017 2.01
0.50| 93.65 04.13] 0.5033 0.53
0.75 97.30 98.74| 0.9963 1.00
1.00| 95.93 99.701 0.2271 0.22
1.50 96,71 98.25| 1.5047 1.53
2,00 93,50 96,06] 1.9345 2.01
3.00 99.10 98.34| 0.B513 0.26
4.00 97.15 98.31| 1.4432 1.46
6.00 96.28 97.66| 1.3180 1.34
8.00 95.84 96.34| 0.5343 0.55
10.00 o7.09 08.86| 1.0687 LO8
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Dissolution data of 3:2 ERL:RS nﬁmmapuu]eé prepared by fluidization technique,

core: wall ratio 1:1.

time (hr.) %Q Average |SD. % C.V.
RUNI | RUN2 | RUN3 | RUN4 | RUN5 | RUNG6
0.00| 0.00] 0.00 0
0.25|  80.65 72.06| 6.9638° 9.66
050  94.56 85.33| 5.9844 7.01
075  96.05 88.90| 4.5856 5.15
Loo|  96.80| 92.70| 4.8243 5,20
1.50] 9874 98.49| 1.6141 1.63
200  99.86 m.uur 0.8232 0.83
300,  99.86 98.73| 1.1908 1.20
400, .19 99.03| 0.3846 0.38
6.00]  98.59 99.00| 0.5933 0.59
so0] 9859 98.80| 0.2213 0.22
1000 9718 m}sl 1.1290 113
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Dissolution data of 3:2 ERL:RS microcapsules prepared by fluidization technique,

core: wall ratio 1:2.

Lime (hr.) Fold Average  |SD. % C.V,
RUN1 RUN2 RUN3 RUN4 | RUNS RUNG
0.00] 0.00 0.00 0.00 0.00 0.00 0.00{ 0.00] ﬂr
0.25 7250 7472 73.54 73.12 T2.83 72.82 73.25| 0.7989 1.09
0.50] 78.52 80.22| 1.0243 1.27
0.75 B2.36 81.78| 0.6967 0.85
1.00 B4.20 83.45] 0.5512 0.66
1.50 91.88 90.89| 0.6926 0.76
2.00 90.98 90.77] 0.4948 0.54
J.Dﬂl E‘LSS‘L 92.09] 1.6310 177
4.00 91.38 90.67| 0.9931 1.09
6.00 90,98 90.77| 0.2868 0.31
B0 91.38 90.611 1.0571 116
10.00 95.56 92.73] 2.2333 2.:1'3
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Dissolution

core: wall ratio 2:1.

data of 2:3 ERL:RS microcapsules prepared by fluidization technique,

time %0 Average |SD. % C.V.

( hr) RUN1 | RUN2| RUN3| RUN4| RUNS5| RUNG6
0.00 0.00 0.00|  0.0000| 0,00
0.25| 5438 53.34] 2.5863 4.85
050 75.48 B0.51|  3.3886 4.21
0.75| 9041 90.53| 17231 1.90]
1.00| 93.94 04.84|  1.5023 1.58
150 97.37 97.64] 1.3493 1.38
200 9841 98,00 08480  0.87
3.00  99.04 98.29| 0.8913 0.91
400 99.24 98.58| 0.4838 0.49
6.00] 9731 96.72| 1.4909 1.54
8.00] 9844 97.32|  1.1607 1.19
mml 99.11 98.34|  0.8204 0.83
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Dissolution data of 2:3 ERL:RS microcapsules prepared by fluidization technique,

core: wall ratio 1:1. _ .
lime (hr.) %Q Average [SD. % C.V.
RUN1 | RUN2 | RUN3 | RUN4 | RUN5 | RUN6

0.00| poo| 000 000 000 o.00| o000 000 0 0
oos|  ar71| 30ss|  aa24|  a0ar| 3993 dldof 4120 17015 - 412
0s0| 7414 71,10 2.4280 341
075|  86.68 85.12 1.9015 2.23
100  89.86 89.02| 2.9300 3.29
150 9153 92.31| 0.8928 0.96
200{  90.86 92.26| 0.9056 0.98
300 9153 91.81| 0.9736 1.06
400 9052 91.11| 0.4056 0.44
6.00]  88.18 89.55| 1.6399 1.83
8.00| #9.86 89.86| 0.9617 107
10.00 sa.lal 89.94| 11717 1.30
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Dissolution data of 2:3 ERL:RS microcapsules prepared by fluidization technique,

core: wall ratio 1:2.

time (hr.) %Q Average |SD. % C.V.
RUNI | RUN2 | RUN3 | RUN4 [ RUNS | RUNG
u.nur u.onr 0.00 0.00 0.00 Dr 0
02s| 4707 4261 4222|  42.31] 29510 6.97
oso| 7216|7174 70.16| 2.0396 2.90
05| 8437 83.90| 1,1947 1.42
100| 8738 86.16| 1.4557 1.68
150] 8136 84.71| 2.6224 3.09
200 8219 84.57| 1.8759 2.21
ag0]  8L19 82.43| 0.9908 1.20
ag0| 8052 81.17| 0.5657 0.69
6oo| 8002 g0.17| 11537 | 143
soo| 8019 80.31| 0.9428 117
10.00| £0.19 B0.45| 1.0277 1.27
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Dissolution data of EC microcnpuuleulpmpmed by spray drying technique,

core: wall ratio 2:1.

255

time (hr.) ®0Q Avernge |SD. % C.V.

0.00 0] o}
- 9.69] 0.674679 6.96
- 15.31] LOo19771 6.65
i 21.06] 1.357187 6.44
pi 28.26| 2.775058 9.81
Lm[ 41.16] 3.458243 &.40
” 55.51| 2.951067 5.31
" 70.09| 1.60215 2.28
e 76.63| 1.697828 221
4.m[ B8.12| 0.655146 0.74°
- 92.84| 0.597103 0.64
8.00

96.58| 0.348573 0.36
10.00

¥
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Dissolution data of EC microcapsules prepared by spray drying téchnique,

core: wall ratio 1:1.

time (hr.) %Q Average  [SD. % C.V.
RUNI | RUN2 | RUN3 | RUN4 | RUNS | RUNG

0.00 0.00| 0.00(  0.0000 0.00
0.25 T7.75 1.56 0.1990 .63
ﬂ.iDJ 13.48 13.43 0.0654 0.52
0.75 19.64 19.14|  0.7983 4.17
l.ﬂﬂr 27.33 28.28 2.6516 9.38
1.50 4471 50.73| 8.2636 16.29
2.00 68.12 69.67 1.6031 2.30
3.00 75.30 7471 17783 2.38
4.00 84.83 8102 0.6444 0.77
6.00 88.51 §B.48 0.7193 0.81
8.00 93.86 93.19| 0.4147 0.45
10.00] 9436 93.05| 0.8731 0.94
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Dissolution data of EC microcapsules prepared by spray drying t¢chnique,

core: wall ratio 1:2.

time (hr.) Tl Average |SD. % C.V.
RUN1 RUN2 | RUN3 | RUN4 | RUNS5S | RUNG6
0.00 0.00| 0.00[  0.0000| 0.00|
0.25 6.82 6.89| 0.0976 1.42
0.50 9.26 947 0.2644 2.79|
0.75 38.55 32.60| 4.1048 12.59
1.00 53.27 53.07| 0.3586 0.68
1.50 66.31 65.87| 0.3735 0.57
2,00 76.52 76.47|  0.3797 0.50
3.00 80.36 8L.49| 09337 1.15
4.00 82,71 81.36|  0.4809 0.58
&ml 83.71 83.17|  0.4985 0.60|
8.00 83.38 82.75| 0.3436 0.42
10.00 §2.71 8239 0.2334 0.28

¥

y
AULINENINYINg
ARIAINTUNRIINYINY



258

Dissolution data of 3:2 ERL:RS microcapsules prepared by spray drying technique,

core: wall ratio 2:1.

L

time (hr.) %Q Average |SD. % C.V.
RUNI | RUN2 | RUN3 | RUN4 [ RUN5 | RUN6

0.00 0.00 0.00 0.00 0.00| 0.00 0.00 0.00| 0.0000 0.00
0.25 68.66 smsl 59.85 5578 5770 6518  60.20[  5.6551 9.39
0.50 79.87 80.12| 2.3726 2.96
0.75 £0.57 88.07|  1.6102 1.83
1.00 gzngl 93.04| 0.6066 0,65
1.50 97.09 96.22| 0.8588 0.89
2.00 91.57 94.80|  1.6708 1.76
3.00 91.07 94.43|  2.1972 2.33
4.00| 92.08 93,57 1.1993 1.28
6.00 91.74 93.15| 0.7657 0.82
8,00 92,24 93.12| 0.6612 0.71
10.00 94.08 93.37|  0.4461 0.48
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Dissolution data of 3:2 ERL:RS microcapsules prepared by spray drying technique,

core: wall ratio 1:1,

[time (o) %Q Average |SD.  |®cv.
gunt | runz | runs | Rune | RUNS | RUNG
00| 0.0 000 ooooo| 000
02s| 7280 77.12| osses| o089
0.50] 8365 g3.59| o0ssa2] 070
075| 8933 00.17| 07339] 0.8
L0o| 9334 9323 06337 068
150 o134 0284 o09062] 098
200 9084 orsl| o799  o0s
300 8983 or48| 15099 L6
4.00 BE.66 00.95 1.B755 2.06
6o00|  88.50 so.s0] 17871 19
so0|  £9.33 90.9s| 16sos|  1.85
1000 9201 93.07] 10478 113
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Dissolution data of 3:2 ERL:RS microcapsules prepared by spray drying technique,

core: wall ratio 1:2.

time (hr.) 0 Average |SD. % C.V.
RUNI | RUN2 | RUN3 | RUN4 | RUN5 | RUN6
n.nuﬂ n.uu& 000 00000 000
0.25 83.17 82.72| 0.7486 0.90
0.50| §4.01 84.17]  0.3420 0.41
0.75 88.19 88.57| 0.3578 u.aml
1.00 91.701 91.92[ 03599 0.39
1.5u| 91.53 91.00]  1.0872 1.19
2.00 87.02 89.05|  1.0963 1.23
300 88.36 88.71 0.8699 0.98
4.00 88.69 8880 0.4014 0.45
6.00 §8.93 89.65| 0.4140 0.46
8.00 90.53 89.88|  0.3590| 0.40|
10.00 90.03 90.08| 0.5097 0.57
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Dissolution data of 2:3 ERL:RS microcapsules prepared by spray drying technique,

core: wall ratio 2:1.

time (hr.) ®0Q Average |SD. % C.V.
RUNI
0.00 0.00 000 00000  0.00
02s|  63.60] 61.06] 12224 197
os0| 7830 7350] 29902 407
o7s| 8332 7860| 3001|382
1.uur 89.17 g308| 28382 338
Ls0|  96.02 93.63| 1.5201 1.62
200  93.68 9290| 18138 195
300 9435 0204| 15420 168
a00| 9352 o1.50] o09s14] o4
6oo| 9301 orsi| 1ae3;| 149
s00|  94.02 o210| 18112 197
1000 9753 9619| 10257 107
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Dissolution data of 2:3 ERL:RS microcapsules prepared by spray drying technique,

core: wall ratio 1:1.

time (hr.) %0 Average |SD. & C.Y.
RUNI1 RUN2 | RUN3 RUN4 | RUN5 | RUNG
0.00] 0.00| (4] 0]
0.25 63.86) 0.9718 1.52
0.50 73.90| 156447 11
0.75 78.83] 1.36299 1.72
1.00 B4.05 072415 0.86
1.50 87.08] 0.59816 0.68
2,00 83.91| L.53118 1.82
3.00 84.49] 257178 EX
4.Dﬂ[ 81.56] 1.90010 232
6.00 79.64] 1.14563 1.43
B.O0 81.93] L3810 1.68
lﬂ.ﬂﬂl 86.64| 1.25067 14
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Dissolution data of 2:3 ERL:RS microcapsules prepared by spray,drying technique,

core: wall ratio 1:2.

time (hr.) Average |SD. % C.V.
RUNI1
0.00 0.00 0.00]  0.0000 0.00
0.25 61.20 63.78] 27120 4.25
0.50] 69.74 73600 31902 4.33
0.75 FL75 76.64) 2.7772 3.62
1.00 75.77 80.08| 2.6036 325
1,50 79.12 8242| 2.0006 246
2.00 T7.44 79.85 1.8641 233
3.00 78.11 79.18) 0.8384 1.06
4.00 7.11 78.49) 1533w 1.96
6.00 76. lﬂ[ 77.09] 0.7260 0.94
8.00 T6.44 71.82] 0.7809 1.0
10.00 84.31 82.84| 0.R483 1.02
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Fig. 136 : HPLC chromatogram of cephalexin standard curve at UV 262 nm,

(eJ'

(@

(c)

(a)

(a) 0.1 pg/mi, (b) 0.2 pgiml, (c) 0.4 pg/mi, (d) 0.8 Lg/mi,
(e) 1.0 pgmt, () 1.5 pgm, (g) 2.5 plg/ml.

Retention time of pyrazinamide is 3.86 min (internal standard)

is 6.79 min.

Retention time of cephalexin
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coacervation fluidization spray-drying| sum mean
2:1 35.358 71.183 43.673 150.214| 50.07133
I:1 10.884 47.482 47.151 105.517| 35.17233
1:2 18.861 41.756 53.422| 255.731| 85.24367
sum 65.103 160.421 144.246 369.77
mean 21.701 53.4736667 48.082 41.08556

source f : \\\ f 0.05(2,4)

treatment I has20eK eeToka7Ts $1026722 694
!4'

block 109366 _S0L00680 -19.81667 6.94

residual (error)

Total

: Accepted null, hypothesis.

sﬂ%@:’.} T CTILT S—

between block.

QW?ﬂ\ﬂﬂiﬂJ NN Y

I'wo - way ANOVA test of released rate of ethylcellulose microcapsules.



Duncan's new multiple range test

£
351723 50.07134 €7 i
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coacervation fluidization spray-drying| sum

L]
21 63.803 09.231 75.015 238,049
I:1 51.375 69.032 71.009 191.416
1:2 42,379 57.788 66.881 429,465
sum 157.557 226.051 212.905 596.513
correction le;
SS. T/ s\t"\
ss. Blgg® A/} — \:\\\Q\
SS. treagfieny s - *\ \l :\
[ Ped ﬂ\\\\
j hy el L
source I e !l\\\\ F f 0.05(2,4)
treatment ff?r “ i03  -0.033968 6.94
13,0574 -2.045627 6.94

block

residual {error)

L]

Total

-
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coacervation fluidization spray-drying| sum

2:1 64849 119035 95726 27961

1:1 59.561 94417  94.061| 248.039

1:2 | 527.649

sum 737.32
source : L F f 0.05[2.4}’
weament |\ 2 2EGTRARGEAM Y D071421 694
block S $.3236 30484, 5@-..034143 694

QW’]&NﬂimﬁJﬁﬂWEﬂaﬁl

\Two? way ANOVA test of released rate of ERL:RS 3:2 microcapsules.
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core:wall 2:1  |coacervation fluidization spray-drying sum mean
ethylcellulose 35.358 T1.183 43.673 l 50.214| 5007133
ERL:RS 3:2 64.849 119.035 05.726 279.61| 93.20333
ERL:RS 2:3 63.803 99.231 75.015] 429.824| 143.2747
sum 164.01 289.449 214414 667.873
mean 06 483 71.4713333 T74.20811
source 8, F o £0.0524)
treatment 85127916 -1200362 694
block “I00H6.3419  -2.592699 6.94
residual (error)
Total |

weep treatment : Acgepted null hypumuls

ﬂ%&eﬁbﬂ@ﬁl%ﬂﬂ%ﬁ
’QW’m\ﬂﬂiﬂJ UAINYAY

Two - way ANOVA test of released rate of core:wall ratio 2:1 microcapsules.



core:wall 1:1 | coacervation fluidization spray-drying|  sum ’ mean
ethylcellulose 10.884 47.482 47.151|  105.517| 35.17233|
ERL:RS 3:2 59.561 94.417 04.061| 248.039| 82.67967
ERL:RS 2:3 51.375 69.03 71.009| 353.556] 117.852
sum 544,972
mean 60.55244
source 4147 S F  £00524
treatment %9507 98.85572 -1.227197 694
L oRIA Y
block . -3.174436 6.94
residual (error, ‘
Total &

A k3 B SHHO AT

Between block P

m:pted null hypaﬂles:s.

ARIANN I AN Y

Two - way ANOVA test of released rate of core:wall ratio 1:1 microcapsules.
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corezwall 1:2  [coacervation fluidization spray-drying _sum mean
ethyleellulose 18.861 41.756 534220 114039  38.013
ERL:RS 3:2 46.919 71.138 91.614 209.671| 69.89033
ERL:RS 2:3 42.379 37.788 66.881 A23.71) 107.9033
sum 108.159 170.682 211.917]  490.758
mean 54.52867
source F f 0.05(2,4)
treatment -1.232787 6.94
block 19363.0614 -3.53713 6.94
residual (errol “ he3 ,'5
Total S F
| U
ted null hypothesis.

ﬂus»qmwwwmm
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Two - way ANOVA test of released rate of core:wall ratio 1:2 microcapsules.
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