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Spherical granules of anti-inflammatory enzyme were prepared by mixer
granulation and the recovery rate of enzyme activity by processing was compared
with tablet ones. In the enteric granule coating processing, the effect of the
amount of coating solution and the conentration of fatty alcohol.on disintegration
and stabilities on the accelerated conditions were also studied.

Being prepared in non-pressure and non-aqueous condition, spherical granules of
énzyme made better recovery of enzme activity than tablet ones by 10 -times.
Combined processing of both mixer granulation and enteric granule film coating
provided the noble enteric coated granules, in the sense of disintegration and
stabilities, was obtained from using 0.125% fatty alcohol in coating solution.
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L Hikol o5 B ot o] HEY WaEe k=2, HEkRES K3 Kefld 4
I PR s

Mot BEEDE MRS B, 4’1‘4““'“’ B S g4 B2 HEUE Hel gl
o), BERZEM PR Cadel BEREE( WP W& ¥ Rato] casein, potato inhibitor'®
ClI" ¢ Br™'®, poly-alcohols’™ %o #& #RE7 @=L g ‘

23 & BEREEY fEbk R AR BgERY & thiksts 93 Bhgdst
FAS L o, BEENAAT BHEsl B8y FAEEAA BEERLS EFdde #
fEB-l glon g, Fkeo JuAgELSMIo] semi-alkaline proteinase(SAP)<] Hil{kdl &t
o] Al MR = HEMEA BMbrl BEREEA ve BES BT obed Bk
BEa ] EREER 2 o & °] ﬁ?ﬁﬁﬂ% fRebel AT HES wris .

R B8 7 &

28 8l #38—Frweka equipment(tableting machine, oscillating granulator, mixer,
Kneader, coating pan etc), spray gun, compressor, disintegration tester, life tester,
drying oven, il BUMIA HEE.

gk —gMgE ol =l 47 8mms) @iﬁﬁ punchg {3t ﬂ%’%@?]a < 2,000
kg/em*o 2 =453, 1 % 100mgd] SRS SiEstsch

BEERM ] —Mixer granulation J30] 98] 28 ~14meshe) ﬁ){’ﬁﬁg 8L st o},

HEHH coating—THand sprayo 4}t pan coatingg Hatgd o KL, spray gun
2] nozzle E&K Imm, BEBEE 40°C, BREEEDH 4kg/cm?, coating pang rpm 158
Q). ' _

BWE—K.P. 19 WEERBEA %9 ¢ $IHATER 3 KRB 38y
o2 sgon 2 kAL BERA $¢ A% IRMos g,

| HiES = AT REEEER(EH
8.0) 2,500mls} ¥ BREEo = e}, 0.6% sl EEREH 8.0) Smld] FUBHAK 1m!
T 93 37°Col A 10871 KEAR o8, s (0. 11M trichloroacetic acetic acid, 0,22
M sod. acetate, 0.33M acetic acidd] E&Y) 5mlE do] 37°Col A S07M HEH, AN
2mlo] 0.55M REEFHE Sml, Foliniik(1-3) 1mls @3 ©hA) 37°C, 3040 HKER
o5 660mlc] A WMEEE FERT. ERKS st WEDS.

BB E 2mlF 4] tyrosine 0, 10, 20,30, -+ 100uge 474 AT Ke ARSA, 44 2ml
A Ane] A—Hiko BEsd, BERS FRSL, B BXE NS tyrosine
HEERE TE Rt dgd o=t HES HED. .

REEH Imls) D =T xyxdy
e SLME—Life tester® MEAISI L &k RH 90%, 35°C o RH 60%, 35°C%
Apte 2 ssion AAAdTHE BRVRE WSl R o BEINE %2 HERY
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HEHap—mRA R g, BREY RElS A7 A3 BRETELHE
A BAESE BEY MEd, APE: HEFERIE BEUNSE B A8 W
B2 ohgsh 32 —iga9el V5 & REste] semi-alkaline proteinased] fefl 2 MBS
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Formulations
A. Tablet
Semi-alkaline proteinase 33.4
Lactose 212.7
Syalamine 70.1
Mycrocrystalline cellulose 163.5
Talc ' 5.2
Sod. caoboxymethyl cellulose 25,2
Magnesium stearate 7.5
B. Spherical granule
Semi-alkaline proteinase 22.5
Lactose 247‘. 5
Starch gum 99.5
Corn starch 27.1
Calcium lactate ) 1 36.1
Microcrystalline ceulose 31.5
Hydroxyprop! cellulose 6.8

PRl——AlE WETES TRES WANSR REfPsta glon, ofd w@igt fTEEEs,
ERNIBEAE ke B2 a7 gezich. 53 B® 5 Table 9] HARHRA-S]
BAIL] glol, RA, BRBE RS B, Bifs L H5EES BENEA vAds B
B —Rg9Ql flmal A wastg on, 18 HEAREC A 2EC M FREE S
< Az2%3 Q.

FHSo| LE geMES % oMkl wel BT semi-alkaline proteinaseis] T
BERTELRIES Table T2} gon digf 15~~20%9 KiRES eI I o= HEEEER
B B BN g BERHES &K= ] 98 BE= BEs SR ERelnz, Sk
ol crudedt BEREIRC ety o Toletn BN, BEENES BWMT KASS W
A #I ool HMEBERLE Bt Hsish

BRERE—HE TR A AEE s RpERKELE o 2= pan grandation® ™ % EEHL
—EHRBETEB 5o ot ol F HBEL #ETET BEhe #F 4 dod o971 K
# HBIES RAMES Aoz So . wetd Bh 9 kFd #%d HERSE vl
ERAES FAS REAstnE FEBN—IEKE: A RPEREET wTEd BE®
Sl 93] #%33] mixer granulation KR4 FAL KA SIglenl, ol =zt RPHE
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Table 1—Anti-inflammatory Enzymes

. Proteolytic
Enzyme Source uptimum pH  Purity  Activity
. (units/g)
Semi-alkaline proteinase Aspergillus mellexs 8.0 LCrystal 304800
a-Chymotrypsin(NF) : Animal o 8—9 - Crystal 156200
Trypsin(NF) Animal ‘ 8—9 Crtstal 216900
Bromelain Plant 8.0 Crude 25000*
Pronase E Strepotmyces griceus 8-9 Crude 135500

* Cystein added

#uffol o1el BT semi-alkaline proteinase RS WETRT HMEES Tablel
AAsk 2ol A el gskeh |

Table I —Recovery of Enzyme Activity by the Preparation bf Tablets and Granules

Initial Reovery Potency

Potency(units/g) Potency(units/g) Loss(%)
Tablet 1. 138500 114263 s
' 2. 138500 104567 24.5
3.. 138500 112462 18.8

F 138500 110431 20.3

Spherical granule 1. 100739 100134 ' 0.6
: 2. 100739 99026 1.7
3. 100739 99832 0.9
¥ 100739 99664 - 11

SETEN BRAN W oo wE BIE TR web £32 EEE AT PR

& —i BERLT BRY 49 FAT AolT BAET 4 don, o ERT e ¥l
B HE ERSL U

BERS e BREAY BREE KiF L lov BEEA B 2 2k =
Sk MV BRI T Rl SiLatel KBS S Aotk zenz EeREme
SETESY &KES d87M Bl o3 BREA aRiEEe St ERste Aolns,
BEEAmlS BIMMLE B A0k AREEES BEAYA g BHET TERHM Ekdn 9
k. :

BRI A EENEAREY PERTE —Xio s NRES BEM MEL H5=,
°1 o ¥ste] HAT u, Table TN Jeiesh 2ol gehinct RPBET 44 < 1/109)
HERAPR &R BABRNS M TEsee ¥Re dond maw Wad EE
3 EE %l‘t- RAolel Mkt n] 0191‘61- R %%——oﬂ -431] #3249 Mixer granulation J5-
ROl JEESN—Jkit MElTolA sEREstAl Bk MBHEN S0l RS & 9 dEolw.
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BEENas BRE—BuY BW fim coating® spraye]l % pan coating,
suspension coating machine?® o] o3 FHkSo] AL Youl, FESL pand T FH
e RiEste], BELURKS MK 2 FindEel ERE BuENel RS BesEkd 1
Ae ¥ES B

IBE e HEe L cellulose acetate phthalate(CAP), hydroxypropyl methyl  cellulose
phthalate(HPMCP) 3 Eudragit® L&S So] AdL Yo, BAHEY ik} permea-
bility 2 @ LA 77 98 FHinsle plasticizer: diethyl phthalate, dibutyl phthalate,
triacetin, castor oil 5] fEFE= 1 ¢},

Z#52 ol F % cellulose acetate phthalates} dibutyl phthalates HAo 2 A=K IR

& BEslg or] fatty alcohole] —ffsl Laurex 18%9) WINGHES Mol Hatsrath.

Coating Solutions

A. Coating Solution-1-

Cellulose acetate phthalate 40g
Dibutyl phthalate 12
Acetone-isopropanol(1: 1) : to make 500m]}
B. Coating Solution-2 - '
Cellulose acetate phthalate 40g
Dibutyl phthalate 12
Fatty alcohol(Laurex 18%) 4-12
Acetone-isopropanol(l : 1) to make 500m]

FEFK—18 mixer granulation FHsRo] vhel SR BERER —EEd d& BE film

hrs min
3k 130

w
o 4
‘9’ T
-~ =2
T f=red
2 2} 4 20 g
u %
= 2
[ £
& 5
1 :
3 2
g1 410 £
al :

- L A 1.

2 4 6 8

Amount of coating soln. —1 (L)

Figure l—Efféct of coating solution-1 on .disintegration of enteric coated granule.
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8¢ AT o, FAY TYREST BEY BEENY ATEE % BE BifEE Fig. 1
st gow, 8/ PEg ¥58 o ATHERAA 3% Hel = _!'ﬁ“ﬂ-‘ii_-‘ﬂ, /\Iﬁ%i&_"_i%
A BF 55LiRel Bigsgid.

Fatty alcohole] HifgESe] nlx = B #H3sty] Hd 29 1&—2011/\1 fatty alcohold]
£ ¢ cellulose acetate phthalatefe] 10,20,30% 85 2424 Hin, BREN —EE 8142 2

Wetsich 4T BAENY ATH - BRAIAS pmEs Fig. 2 2t

min
hrs -1 50
. 3 -

w

w &
[0 «L
< T
=3 &
2 2} -
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O -
k=S 43 =
: :
o -—
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2 -
g 1} ]
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13

10 20 ) 30
Amount of fatty alc (% of CAP)

Figure 2—Effect of fatty alcohol in coating solution-2 on the disintegration of enteric
coated granule.

Fatty alcohole] MEE/ Hingel wiet, ATHEWPS Mol Zojx=, CAPE
20% % 9¢ A% BRAA pE=A ¢ felgite) glenz, CAPY 10%#Re2 Bt
olo] il WiER ITWW—29) HARSH HIME MRS KRR o Fig 39 A+

Fig. 3% o] 29 SILlk FAT 4, 25 ATBRSAA 38 Hbe 2Ade
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BEY R Aoz 441
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PERTE 931 g 2o ERMEY 58, BE REY BEe T MR 3 80
BESY SER EAMCR fFRL Jons RN REE: RS ¥ RER
£ otm ﬂp} . ‘

EEHSTS ERdA ﬁ%ﬂ BERBEERY (LS, RH 60%—35°C 3 RH 90%—35°C
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Figure 3—Effect of coating solution-2 on disintegration of enteric coated granule.
of fatty alcohol in coating solution: 10% of CAP.
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Figure 4—Time course of stability of enteric coated granule.
60%, 35°C, A: coating solution-2, 8I.

solution-2, 8I.

B:
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Amount

Accelerated condition: RH

coating
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Table Il —Analysis of Variance Derived from the Stability Data on the Condition RH 60%,

35°C

Factor D.F S.s M.S F.

Among prodrcts 2 4.85 2.42 1,98<F (0.05) =4.46
Among days 4 1058.08 264.52  216.8 >F (0.05) =3.84
Error 8 9.76 122

ST . 14 1072. 69 '

Residual Potency. (94)

20

Time, days

Figure 5—Time course of stability of enteric coated granule. ; Accelerated condition: RH
90%, 35°C, A: coating solution-1, 8L, B: coating solution-2, 5L, C: coating

solution-2, 8L.

Table W—Analysis of Variance Derived form the Stability Data on the - Condition RH 90%,

35°C
Factor D.F : SS ‘ M.S" F.
Among products - 2 403.84 201.92 - 12.06> F (0.05) =4.10
Among days 5 1688.30 337.66 20.17< F (0.05) =3.33
Error 10 167.43 16.74
ST . 17 © 2250.50
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T oAEfrl A EARHE oo AR HESE BEORE MEsdT.

HBBEEE S MREN —EEd A) 29%—1¢ 8L, B) W25 5L, C) 9K
—2% 8LA4 WHstel QL BWMENC = EAEAA A Kesgb BIRE Fig. 4, Fig. 59
Zth. ol datall SEGH RS 27 Table. I, Vst 2}

ERERErE RH 60% —35°Col A 3189 RBEK =5 KET o= vrhdonl oS
8§ FEHH ER Datad] HEML £E BRY & ¢9d. 2o EEAKSE RH 0% —35°C
o A%, ABEAM A% LEEE 2R Ul gtk Bel 9% 8RS 5H &F
ol &EY NERPE Bz gow ot BRSEES 9 Aoz Adud. §97 &
BISEBIL S HMIES AT BRA fod HRIRMCIA BAE eI glos, o

t BMEES BERM TS MG RIS FRsn Qol, o HES #EH: maR
-

BLbe] EARE SR, BRUAC BN B SRS < 4+ go, wad B
FHA] FEFES 99 preformulation Bl A WREEEY 2y Z2TEA AR B
B I8 HEMETE Hadolor & Aolnl &k PoE 2ed KRB —@aolstn B
o

o iR

faffb 1A5EER] semi-alkaline proteinases) BUFHE TS #b7t BENELEA =&
PES REN SRR 29K AR 2 AR E4D BRERS BiEEd #Eky v
t BES BHT #BR 1) Mixer granulation R #EHEERS Bk BERHTEES
2R3t o 2) §EMin o} mixer granulation JsRel o3 BBkl METES BEHE
Kigel A%lon 3) 2 FHRE FFEH—IkiE: Bkl A TS #79 £52J< g 4)
2R B fatty alcohol®) FHne MBWIEKS B LEhk %@ Al Ee *
I glovl 5) BAEAL BifEES: [RSSAL EBERIMRS WRiELS BESIAC.

222 FEREERe BEER ks mixer granulatiion 5l EREEIE S HEMA o
ol Se TR HEAE 4 KESLE BPBe= st RERTe MHNe BRsad
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