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Since the active center of digestive enzymetic preparations, while under storage,
lose their activity and potency by the exposure to moisture, colorization, solidifying
and other physical changes.

It is more important than beautiful package form that protected packaging form
from moisture to get a pharmaceutical safety preparations and 'to maintain a definite
potency.

Then, in order to get a desirable conditions of storage and packaging, we used
shellac and AEA® as a coating base, and blister package, foil and bottle container
as a packaging material.

Temperature were set on room temperature and 37°C, moisture was adjusted to
40 % RH and 80 % RH as a accelerated conditions. Accelerated test was carried out
6 times. The results are as follows: :

1) The effect of packaging conditions give great influence on the maintenace of

the stable potency.

2) Best result was produced with bottle container package.

3) AEA®is more useful than shellac as. a coating base of prevention from moisture.

4) Absorption of moisture gave considerable effects on potency and it has a lim-

ited point.

5) Difference in potency between optimal and worst condition is 472 u/2T, and

difference in effective period is about 44 months,

* Dong-A Pharm. Co., LTD.
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BERAE WAL BES BE, BE, X, M8, BN, T3I8E, ACHLSY HEED S
BIETol KT &ifol Hatold of & LREA s Wt FELolA #Ed o gsbo.

22 #BRe RED 58, Bit, FE, $8E2 2 993 SREES] Bl Skiks
of KiEstnz BEY BRFES 2732 goxl o= oAl MM RN RED
B EhAstez B3 HES #ERs] A% A8t BRel 22T PR B
R BUERMFA XA FAl BEsH.

webd Rl A & Bk BRHRE Histd KEbEs Fo szt ﬁ?ﬁiﬁli
A shellacz} AEA®E, = A4 324 blister package(lJ\_F B.P= #%%), foils} A=A
Btl)g, slzdoz BES ZEI 37°C, RED 40%9 80% RHE. st RoR 6
el AR HES k5 4d 2FsA

R R 5 %

##l—Biodiastase(1000x, mH), cellulase AP,(X#), calcium hydrogen phosphate
dihydrate(KPI), magnesium stearate(KPH), sodium carboxymethyl cellulose(KPII),
lactose(KP W), microcrystalline cellulose(Avicel® NF XIV), sugar(KPH), polyvinyl-
acetal diethyl amino acetate(AEA®), #%5%! shellac(JPIX), arabic gum powder(kPID),
titanium dioxide(KP L), calcium carbonate precipitated(KPI[), talc(KPIL), acetone(NF.
X1V), isopropyl alcohol(KPH), chromium trioxide(#kffi%#i%), ammonium sulfate(FR3
&%), ethanol(KPH), aluminium foil(7p 4EHO, glass bottle, sodium thiosulfate(bkifi
—#%), methylene blue(B A —&).

&8, B{/—Titration apparatus, Stocke’s tablet machine, coating pan, life tester
(18 37+2°C), desiccator, HEHDISEENM, MB)KSMEM (Brabender) foil BEMEOEEH,
thickness gauge(Mitutoyo), FiERES(KPI).

REBmRale ME—RBiH BHe oHe3 2,

Biodiastase(1000x) 65.63 mg
Cellulase 26.25 mg
Lactose ‘ q.s.
Magnesium stearate q.s.
Calcium hydrogen phosphate dihydrate q.s.
Sodium carboxymethyl cellulose q.s.
Avicel ' q.s..

380 mg per tablet
118¢e Stoke ITHMET MAS MHLa A—Fkoz stgon, $kE AEA®S acetone,
isopropyl alcohol§-o} 5} shellace] ethanol g 2.2 Z7; 1§¢¥ 755 12.16 mga} 5 meH FFiR
8L, paste % dusting powders AR TR/A FA—fEHoz BT, GEe ADEE
EHEE RY B.PxAs foilstatxA7]d] ke aluminium § foilxg 22l z HRS |
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S—AmylaseJ{ER%——Fehling—Lehmann—SchoorlE»4] #kate] §i#Tst F— FHiko
2 HEY F BHstdoh

AABE—HEEBKFTHERES FASTH 105°CalA 447 A2 F Fige] EREZA ¥
BRE(%)S ke,

BHEG—RERY =sl899 oste] 40%2F 80% RHY EiiaERd FHEs: d3 28
3} 37°£2°CH EiRid 44 ratste] 109, 239, 374, 499, 659, 79¢ Fof JifEst K
& FE}QD .

EEHMERE—ERERS QEMEe e dotir] g5t AeuxzAdA 7947
o AR EHHo R s-amylase NEE MED KR Table I3} Fo},

Table [ -Variation of Activity under Room Temperature (Activity-1600)/10 Unit/2T

Coating Base

AEA ’ Shellac
Period Total
Packing Type Packing Type
B.p® Fail Btl. &, B.P Foil Btl.
10 10 15 16.8 10.1 10.1 15.2 77.2.
23 5.8 10 10 10.1 10 10.4 56.3
37 3.6 6 9.3 5.7 . 5 5.3 34.9
49 3.6 5.8 8.7 3.6 3 5.8 30.5
65 1.5 4.9 6.7 -2.7 2 2.5 14.9
79 -2.7 1.5 6.1 —11.3 2.8 2.8 —-0.8
Total 21.8 43.2 57.6 15.5 32.9 42 213
122.6 90.4
37.3
76.1
99.6

a), blister package; b), bottle

A o8 RN = A shellacktl: AEA®, =Ax224E B.Putl: foil, 2
ARt W) HAT AL & F7F Qs
ABAM—FEHERAAA Hitwoz BERS st
BIEHR CT=213%/36=1260.25
Zgh ST =102+5.8 + - + 2, 52+ 2, 82— 1260. 25=1003. 59



26 W{LEA el M FREELE) Vol.8, No. 4

SIBE) FBA B Sk= (77, 204 56,3+ v+ 14.9%+ (=0.8)") ~1260.25=656.49
B Scm (2180443, 204 e 432.0° 442 ~1260.25=197.4
BEAHA] Sa=15(122. 6 +90. 4%) ~1260. 25=28. 86

sEHE sg=%§{(21. 8+15.5)% + (43. 2+ 32. 9)* + (57. 6 + 42)%) —1260.25=165

ZH Saxp=197.4—28.86—165=3.54
spaesigh S,=1003.59—654.49-197,4=151.7
olu} ooz SHEAHFE fEXsw Table T} Rt

Table I -Variance under Room Temperature

Factor NF Ss - MS _F
Total 35 1003. 59

Period ’ 5 654.49 130.9 16. 3%+
Treatment 5 197.4 » 39.5 4, 1¥*
A, Coating Base 1 28.86 28. 86 —
B, Packing Type 2 165 82.5 10, 3#%*
A XB Interaction 2 3.54 1.77 —_
Error 20) 1517 (7.6)

Pool e 23 184.1 8.00

Point Qf significance: *¥, 1%, *, 5%.

B Ao 2ol A BEHeR ZET HES HEFHN] A4 @%ﬁﬁ%ﬁ«] %V}O] 7+
& BEol .
R —SEREREANA =AY g HESI sty BEHY 5% FER
FE Rshdd
B,=(37. 3/12><10+1600)i«/_&?i>2<_§;9..x100=1631i16.6

B,=1663+16.6 B;=1683416.6

RS graphz Wikstd Fig. 19 23, =494 3 BRHEE Bal] T K 7
A BHfsta, foilg ¢tz s} aluminiumifisl FEZ 4 91+ pin hole w Fo] 5T&2T BF
ol A1, B.Px% A4 PHEHES Ak

EREE— AR EHRe BRPRE kst BEY el SRzt
R0 2 Siflel o] 372°C, REE 40 80% RHAA 79dztel AA MMM 2 sam-
vlase HE sl K 5¢ BES fE7+ Table O3t 2ot

SHAF—ol A& FEtyo = s Skl Bl TgzAol WY 3x8Y Rz EE
ul&w Table V& 2r}, :
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Table IV-Variance for The Change of Activity under Accelerated Condition

‘B
- Total

A CD 0 1 2

0 0 0 23.4 2.6 45.65 95.05

0 0 1 29.8 38.6 63 13L.4

0 1 o0 1.2 23.8 12 7

01 1 2.6 28.1 16.5 47.2

1 0 0 ~3.3 5.4 1.7 3.8

1 0 1 36.2 —-16.6 0.5 20.1

1 1 0 -1.6 4.4 59 61.8

1 1 1 -22.8 ~25,1 7.6 -40.3

Total 75.5 84.6 205.95 366. 05
Factor NF SS MS Fo
Total 143 11134.9

Period 5 3999.1 799.8 18.9%*
A ' 1 526.1 526.1 12, 4%*
C 1 - 125.9 125.9 -
AC 1 117.1 117.1 —
D 1 16.8 16.8 —
AD 1 104 104 —
CD 1 165.9 165.9 3.92%
ACD 1 47 47 —
B 2 451.3 225. 65 5. 3%k
~AB 2 226.8 113.4 -
BC 2 126.4 63.2 —
ABC 2 413.5 206.8 4,88%%
BD 2 43.2 21.6 -
ABD 2 162 81 _
BCD 2 83 41.5 -
ABCD 2 -40.1 20.1 -
Pool E 132 5579 2.3

" Point of significance: **, 19%;*, 5%.
ERREREY HEBMLE SESE AozA
EBIEHR CT=366.05%/144=930.5 v
Z8tg) ST =12065.4-930.6=11134.9

RSB B A K

Se=og (207,72 # oo

+=+(—100. 45)2} ~930. 5=3999. 1
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Fig 1-Variation of activity and effect of packing type under room temperature. key: — « —
bottle; —X—, foil and —aA—, blister package.

BEAHER] Sa= (58.5—148. 4—68.75)/3x 8 X6 =526.1
SRR Sp= 5—}(8—(75. 52 4 84. 67 +205. 957) —930. 5= 451. 3

B Sc=(—96.7-22.2—15.75)2/144=125.9
S = (16.1—34.6—30.75)2/144=16. 8
Sac=(—17.9+3.2+144.55)/3x 8 x6=117.1
Sap=(20.5—68.4—74.45)2/144=104.0
Sep=(—~75.1—15.8—63.05)2/144=165.9

San=25(—58. 5+ 148. 4 + 68.752) —526.1=226.8
SBC=11-6(96. 72422, 2% +15.75%) ~125.9=126. 4
Sap=Z5(16. 124+ 34. 62 + 30, 75%) — 16. 8=43. 2

Sapc=5(17.9t+3.2: + 144,55 ~117. 1=413.5
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Sasp=4(20.5% + 68.4? + 74. 45%) — 104 =162
' Sacp=(—45.7+0.8~37.35)?/144=47
Sob = (75,72 + 158 + 63.05%) — 165.9=83.0
SaBcD=5(45.734+0.8+37.35%) — 47 =40.1
o] A< poolingd HRE FA RE uhe} 7&'"] HRER & f%ﬁ”] 7+ 7%‘%9‘3"1 1

Ehla gt

NREE-—F KB BT REHEL 95% BERFE ki1 & BRI ﬁ%ﬁ "
st HEg Aol F1g.2011;}

AEA®HEX (A,) Mxlmmom —§—'9—27>—<212‘—3x100=1644.5-_!—15.2U/2T.

Shellact# (A,) 45 4 A5 4 104+1600-£15.2=1606.3:15. 2U/2T.

B.P=%(B) 75 5 X 10+ 1600+ %ﬁ-moc:mmul&ewﬂ.

Foil= 7 (B,) 84 5

X10+1600+18.6=1617418.6 U/2T.

W (B,) -9 205 205-95 o 10+1600418.6=1642.9:18.6 U/2T.

S 402 iiq-(CaDo) g’—‘rl—‘l‘"’—‘”—""’—ig><1o+1600:5«/-3—9_2542—'3-><1oo 1627.5::21.5U/2T

36 36
. 47.2-40.3
3°C 80/13%(CID,) ———36~——><10+1600i21 5=1601. 9+21 5 U/2T.
C.D, ——1—:—3—1—43—;201—x10+1600i21.5=1642.1-_l_-21.5 U2/T.
T
-
Yoo N
A

-~ 16805 Vs ﬁ ’,/ \\ N
) Croemem- gl @ \‘\ F /1
Buser 4 ~. “ &
5 e R N / N
~ $ Seo .
1‘:{"&5‘ " [} b \‘\ /\ \\\\’ VA
B WV \.\'~/ / Co
4] 4 e
<

1560k ¥

4
AB Ag ABa N Aiby Ab: G e,

Fig 2-Comparison of effect under accelerated condition. Key: Ao, AEA®; A,, shellac; B,,
blister package; By, foil} B, bottle; Co, room temperature; C,, 37+2°C; D,, 40%
relative humidity and D,, 80% relative humidity.
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Fig. 3-Variation of activity and LOD on each condition during experimental period. Key: op-
" timam condition); A--A, average condition and x— - —x, worst condition.

C.D, —47-’;—’%§~x1o+ 160021, 5=1630. 2421, 5 U/2T.

(ABC, EEAEBB 10416004 f BIELET L 100-1604.3457.2

T 2L HEd &AA ABCy, ABCo, ABC, A.BCo, ABCi AB.Co AB.C,
AB,Co, ABCy, AiB.Co, AB.CiS £% FHEZ Y Fig.28 & & ek, ol 48] R A
BBMEA-S AEA®RRS ME40 2 SEMEF] s1g AFIStL KE2 Shellackizksl B.P
zRoz CanzAc) A% RS

BREHR—IOET Eikste] KbgMbs BENES #EdOE AL o8 E Yol
T e E BRNES —kRKECE n, REEG(A. B, ABC, CDedA A,BC,
+CDy~T)3k BEMM(ABC, +CD>—T) 28l 1 FEHd & £& AHHHSE 14 32
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Table V-Cdmparison of Available Period and Activity under Accelerated Condition

Estimated Available

Period, Days Rate Constant ) :
Conditi ) Activity - period R
ondition k after 1 year (days) emarks
0 10 23 37 49 65 79 U/2T)
optium  1668.5 1,882 1,631 1,636 1,729 1,717:1,658 8.0168x10°s 1620.4 1,328
Worst - 1668.5 1,620 1,699 1,558 1,618 1,348 1,539 1.0229x107* 1148.72 104
Average 1668.5 1,724 1,650 1,626 1,608 1,587 1,558 8.6756X10™¢ 1215.72 122
° e
50+
1E
-~ .
»
o~
'8
-4
S 1004
©
&
o ]
@ —
0
B
g
E;
5
2]
/ 2 ¢
&
o f
o 23 9
Days

Fig 4-Comparison of variation factor and rate - of expectation during experimexital period.
Key: A, coating base; B, packing type; C, temperature] D, humidity and E, others.
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JHES T HEsE] 2 Table Ve 32,
BBk A C.=1668.5U/2T. C =1658U/2T. t=79H[E]
log 1658=10g1668.5—k % 79/2.303
£=8.0168x10-5
FHEEHE 750U/ TE R A8 Fone
£=2.303/k xlog 1668.5/1,500¢] A t=1328.3(A) 1d Ax}Z HEE
logx=1log 1668.5—% x 365/2.303¢] A 1620.4(U/2T.)
o2t BB SERAY —S% BEHE 2R 4720/2T. o 2, FoiilH £R: 3.4

o2 EEHKA vAe 9% WS g,

Fig.3& <A NES A5 &< 47 ErEay HEHE R HER Aoz, BRHe
B AGE RBEHEASS Hon, k5 REEEE NEA P zx, 49d AIA F
B 49%04 REY dAAE #Fe AL ¢ & YTk

FHEE—F FRG CBAED @& HES kOB RESBUSES Fig. 49 2.

ERY ZHERZAAY BEMES EHstd pa=(Sa-¢a.VE)/STY (k3 XT A=
10l F9| H#ETHT K5 Table Vb 2o},

BT ELREE KT G 13 23, kx5S BEHRA &Kitd Ehddz & F7
Aot B S-amylaseiE = BiRmEs) BIRLRIREE wtet dusA B

HEERE —ES aminofEAisol m2 2 {EHESl AMBEAd FEH=E 54 K&
7] qEo] RN o EEFRGFAAE A ¥ & dv Bid HE ZAEA g8
Hethol =1$- mEsic, '

Tl BME—A 2R Y B EG A Ko R AT BRES T ERS Table
Mol vebd 9l et

M RS As e ERNe s HREAA BHo A5, B WHED EEdAE
PR Bkl gla, 453 B.Prar=Aol Ao #ko Astd .

=3 HAMESMEE s ¥l 2o wirow WAE o x EBER ual AEASS H
b, RAMEFEE ®Esioh, 2o Ko R B Adddtis 28 4 4.

B9 del A BRE BT mitHEEA BRES Fe AL BHEstE AV HLEEAE
REEBRLEIE R 2E (b Ffsts EEY ER0 g, osldA AR 58 BEES L
e 2w, B.PEAL gdo] HREMES 2017 98 BHYHE polyvinyl chloridez %
B 4.000g/m?/24hrs. o] v RLESL, Lol aluminum foil e E45E RiFshY, REY
9 olEg AHFA 71 H3e] pin hole W CHRMY =& & AP ¢t = Alumi-
num foil =44 2+ HEE 0.055g/m?/24hrs. o] 5t 24 4EEKEA o) 2353, 94 pin hole
BEL BES A, A 495 BHEk "HEs, ABREAdE NEASL BB £
EE 8E0 Q.
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Table VI-The Change of Appearance and Disintegration Time under Various Conditions
(Unit: time, mins.; appearance, #>H> +> — per 30 tablets.)

AEA 21
Period B.P® Foil BtL o,
. RT HT RT H.T RT HT
(days) BL. ~—gr—~ar— Bl —@m g0 s ~ - @ 80 40 80

x

10 19 19 20 19 18 22 21 21 20 24 21 20 20 21 19
23 18 18 17 19 20 22 21 20 24 17 21 19 18 20 18
37 18 17 18 206 17 25 20 21 16 21 23 20 19 19 18

9 () D@ G ED () GG G ED G GG )
17 17 22 20 12 2 18 2 1 17 22 19 20 21 17

65 17 18 17 20 18 18 18 1 18 17 20 18 17 19 18
79 22 21 17 18 18 21 23 26 18 20 21 2 18 20 19
109 (=) (DYHIE) (Z)(+18) (=) () (=) (ED (=) D) () )

Average 18.5 18.4 18.5 19.4 17.1 23.3 20.2 21 18.719.4 21.3 19.718.7 20 18.2

Shellac 26
Period B.P. 7 Foil Btl
R.T H.T R.T H.T R.T H.T
BL. .
(days) 0 8 a0 8 B W 80 40 80 BL.— % % %0

10 22 23 19 22 22 22 25 20 22 22 26 25 25 25 24
23 20 20 19 20 20 24 24 26 23 2 24 25 23 24 23
37 19 23 .21 24 22 27 29 22 23 29 25 24 23 24 24

Y ) GED G E) ) ) G () (+?) (—) =) =) ()

18 25 20 22 23 23 20 23 24 24 24 22 20 23 23
65 23 23 23 23 23 23 22 23 24 24 24 24 23 23 23
79 26 26 22 26 26 28 18 27 19 20 26 25 23 24 23

09 (=) (W6 (FXH3) (=) (DWW (G (5 () ) () ()

Average 21.3 23.3 20.6 22.8 22.6 24.5 24.6 23.5 24.124 24.8 24.222.8 23.8 23.3

a), blister package; b), bottle
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HERER S i BRHRE L& REMKEE FRMA, RES ﬁﬁ% E '
e A BRRoR BAtste] Thesl 2e ERE dqdh

L gEMes KES HEE ] A4 gkiEse) 9 4 a0,
PRARE =394 T WEke A HFFE.
HADREM 24 = Shellacit AEA®7} $-4-3e},
K5 BRREEE NEA Pl a2n, BB BRKS Az g+
Bttt REKEF —4% REHE 2RE $ 400U/2T. o0, H40R 2R &
44.3E Aol =,

Do WN
P A

X B

D 2@, REE=, ERE ; $HE, 26, 296 (1966)

2) &I, THE, SB, S&F; BAEARERS By (1972)

3) &K, WA, BAEGL, B, EHBGE, 6 (2), 69 (1976)

4) EiEdE, ¥R, 23, 1259 (1972) '

5) B KEREBERN, ERBELCET(HILEN), 638 (1961) .

6) WiEg—, REEEEGNIBIE), 10 1972)

7) REE, FRARETESR(AFEEES), 129 (1977)

8) BHEZS, FRAEERER(AARRGS), 428 1977)

9) REH—B, FEEEHER(IAEELEARRE), 1492 1971) ,

(0) Lachman, Liberman and Kanig, The Theory & Practice of Industrial Pharmacy, 2nd Ed. 694
(1976) ’



