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Water vapor sorption of corn starch in various protective
film coated copsules in 100% RH chamber for 14 days were as
follows:

The percent of water vapor sorption were 28.63%’in uncoated
capsule, 25.16% in hydroxy propylcellulose(HPC) coated caps-
ule, 15.59% in 2-methyl-5-vinyl pyridine-methyl acrylated-
methacrylic acid (MPM) coated copsule and 15.50% in poly-
vinyl acetal diethyl amino acetate(AEA) coated capsule.

2. Water vapor sorotion of magnesium trisilicate in various
protecfive film coated capsules in 100% RH chamber for 14 days
were as follows.

The percent of water vapor sorption were 13.91% in uncoated
capsule, 13.30% in HPC-coated capsule, 10.87% 'in MPM-
caated capsule and 9.9% in AEA-coated capsule. )

3. Water vapor sorption of magnesium carbonate in various
protective film coated capsules in 100% RH chamber for 14 days
were as follows:

The percent of water vapor sorption were 12.48% in unco-
ated capsule, 10.72% in HPC-coated capsule, 8.10% in MPM
coated capsule and 7.8% in AEA-coated capsule.

4. MPM-coated capsules and AEA-caated capsules were more
effective to protect water vapor sorption than HPC-coated
capsules. '

* Medical Hospital of Kyung Pook University.
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2) Hard gelatin capsules

OB FR—E hardigelatin capsules (FrHE)

3) Protective film coating materials

Hydroxy propyleslluloss (HPC)(H#)

'2-Methyl-5-Vinyl phridinz-mathyl acrylate-mathacrylic acid Co-polymer (MPM)(H:&)

Poly vinyl acetal diethylamino acetate (AEA)(=3%)
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Table I. The percent of water vapor sorption of corn starch in protective film coated:
capsules in 100% relative humidity chamber (30°C)

- days 2(a)
capsules treated
powder 2(b)

Uncoated capsules(a) 19.53 25. 56 28. 49 28.61 28.63
HPC filim coated Capaules(a) 13.42 22,54 25.05 25,14 25.16
MPM f{filim coated Capsules(b) 13.22 14. 48 14.61 15. 59 15. 59
AEA filim coated Capsules(b) 10. 36 13.67 14.50 15. 49 15,50

5(a) { 8(a) 11(a) | 14a)
6(b) ’ 9(b) 12(0) | 14()

Cornstarch

Table . The percent of water vapor sorption of magnesiun trisilicate in protective film:
coated capsules in 100% relative humidity chamber (30°C)

_\
— days 2(a) 5(a) 8(a) 11(a) 14(a)
casaules treated

powder 3(b) 6(b) 9(b) 12(b) 14(b)
Uncoated capsules(a) 8.39 11.73 12.96 13.84 13.91

magnesium HPC film coated capsules(a) 6.57 10. 45 12.27 13.28 13.30
trisilicate MPM as film coated capsules(b) 5.66 9. 49 10.78 10.83 10. 87
AEA tilm coated capsules(b) 6. 54 8. 61 9,06 9.91 9.90

Table [I.- The percent of water vapor sorption of magnesium carbonate in protective film
coated capsules in 100% relative humidity chamber(30°C)

- c 1 ; td\\\ days 2(a) ’ 5(a) 8(a) 11¢a) | 14(a)
apsules treate
Powder P \] 3(b) | 6(b) 9(b) 12(b) 14(b)

Uncoated capsules(a) 6.03 9.72 11.14 12.38 12. 48
Megnesium HPC film coated capsules(a) 3.91 6. 47 8.63 10,71 10.72
Carbonate MPM film coated capsules(b) 4,80 6.36 7.29 8.08 8.10

AEA film coated capsules(b) 4,87 6.35 6.53 7.81 7.80
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Table [f. The percent of -water vapor sorption of corn starch in protective film coated
capsules in 92% relative humidity chamber(30°C)

) - days 2(a) 5(a) 8(a) 11(a) 14(a)
Capsules treated
Powder 3(b) 6(b) 9(b) 12(b) 14(b)
Uncoated capsules(a) 8.49 13. 56 16.01 17.02 17.14
HPC film coated capsules(a)’ 4,23 8.31 12, 49 14.04 14,37
«Corn starch | . :
MPM film coated capsules(b) 4,72 7.14 7.69 7.69 7.69
AEA film coated capsules(b) 4,05 6.11 7.36 7.29 7.38

“Table V. The percent of water vapor sorption of magnesium trisilicate in protective film
coated capsules in 92% relative humidity chamber(30°C)

’ T days | 2(a) 5(a) 8(a) 11(a) | 14(a)
Capsules treated
Powder 3(b) 6(b) 9(b) 12(b) 14(b)
Uncoated capsules(a) 3.25 6.62 10.18 12. 04 12,22
Magnesium HPC film coated capsules(a) 2. 50 6.13 9. 65 10, 21 10.24
trisilicate MPM film coated capsules(b) 3.56 4,80 5.51 6. 39 6.39
' AEA film coated capsules(b)  3.54 4.77 5,48 6. 41 6. 39

‘Table V. The percent of water vapor sorption of magnesium Carbonate in protective film
coated capsules in 92% relative humidity chamber(30°C)

T TTTdays | 2(a) 5(a) 8(a) 11(a) | 14(a)

Capsules treated
Powder 3(b) 6(b) 9(b) 12(b) 14(b)
Uncoated capsules{a) 2,48 5..00 9.23 10.05 10.09
Magnesium HPC film coated capsules(a) 2,49 3.61 7.86 8.33 8. 48
Carbonate MPM film coated capsules(b) 2,41 4,18 5. 52 6. 25 6. 50
AEA film coated capsules(b) 2.41 4,10 5.51 5.56 6.48

“Table WI. The percent of water vapor sorption of corn starch

capsules in 75% relative humidity chamber(30°C)

in protective film coated

~._days 2(a) 5(a) 8(a) 11(a) 14(a)
Capsules treated
Powder \ 2(b) 6(b) a(b) | 12(b) 14(b)
Uncoated capsules(a) 4,06 7.56 10. 47 11.51 1152
‘ HPC film coated capsules(a) 3.09 6.38 9.29 10.08 10,07
«Corn starch .
MPM film coated capsules(b) 3.05 5. 07 7,48 8.36 8.36
AEAfilm coated capsules(b) 3.85 5.04 6. 61 7.82 7.83
%ﬁ:\"&]ﬂﬂ Table I’]I’ M~)N,V’W’Vﬂ9vm t;"l IXJ’]' 71=1'—O—Ei O]% @7}\‘%}@ Flg' I’H’]]I’N’

VL LVLVE ® K3 2ot
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Table TI. The percent of water vapor sorption of magnesium trisilicate in protective film
coated capsules in 75% relative humidity chamber(30°C)

days 2(a) 5(a) 8(a) 11(a) 14(a)
mCapsules treated 3(b) 6(b) 9(b) 12(b) 14(b)
Uncoated capsules(a) 2,44 5. 56 9.23 9.98 10.19

Magnesium HPC film coated capsules(a) 2.38 4,57 6.81 8.39 8.41
trisilicate MPM film coated capsules(b) 3.01 4,43 5.71 7. 46 7.46
AEA film coated capsules(b) 3.00 4,41 5.13 6. 55 7.52

‘Table . The percent of water vapor sorption of magnesium carbonate in protective film
coated capsules in 75% relative humidity chamber(30°C)

=

— days | 2(a) 5(a) 8a) | 11(a) ‘ 14(a)
Capsules treated
Powder 2(b) 6(b) ob) | 12(b) | 14(b)
Uncoated capsules(a) 2.41 4,50 6. 80 7.48 7.48
Magnesium HPC film coated capsules(a) 2.39 4.51 6.79 6. 97 7.00
Carbonate  MPM film coated capsules(b) 2. 89 4.43 5.76 6. 49 6. 48
AEA filmcoated capsules(b) 2.98 4.39 5.10 6.35 6. 35
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Fig. VI. The percent of water vapor sorption
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Table Y. Results of screening tests showing water vapor sorption or desorption on untreated
powder by strickland

— Gam ot loss of weight, mg/gm starting weight
TTTT— in humidity
Compounds TT——___ | 0% RH 20/ RH 45% RH 70% RH 90% RH
Corn starch -99 —-24 2 4 88
Magnesium trisiliaate -82 -20 3 17 30
magnesium carbonate -15 -2 0 8 22
250 200[’
3 Y
~ 2001 ~
A --’P N 750 +
S g n/ S
9 150+ o d 99
33 A4 Y
a3 L o 3. X ot
n re g o) Q
s s o 2 Q
100}% / L7 o4 Z 4
i R L Cornstarc N .
RN s g O mag gnessum
I8 ot oS Rl
R S N risiki cale
Q\\ . QU
8 . 2 ' S0 700 D
o 40 80 0 0 1
0 0 T
% ﬁelat/ve Humidity W 4 %0

4 /i’e.é’at/ ve /ﬂ/m/d/ty

Fig. X. Sorption and desorption of water vapor in
relative humidity chambers (25°C)
Key: Osorption
.@desorption
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Table. XI. Water vapor sorption (%) of medicines in protective film caated capsules in
relative humidity chambers (30°C) after 14 days.

\ i Medicines Magnesium Magnesium
Capsules 77— _ Cornstarch . -
% RH T— trisilicate carbonate
uncoated capsules 0 0 0
HPC-capsules -3.47 -0.61 -1.77
1
00 MPM-capsules —13.04 -3.08 ~4,38
AEA-capsules -13.19 ~-4.01 —4,65
uncoated capstles 0 0 0
HPC-capsules -2.77 -1.98 —1.61
9
2 MPM-capsules -9.45 ~5.83 ~3.59
AEA-capsules —9.62 —5.86 -3.61
Uncoated capsules 0 0 0
HPC-capsules -1.45 -1.78 ~0. 48
75
MPM-capsules -3.16 -2.73 -1.00
AEA-capsules -3.69 -2,67 -1.14
0 o——— o L M
NS
—-5} ~ -5} 0
~ 5 PN
) S
o~ D53
3 -} \ ~r
~a )
3 3
1 > 15t
3 5
§ w3
K
DY)
N3
N
=
75 % 700 75 % 700
JoRH % RH

‘Fig XI. Water vapor sorption of corn starch
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in relative humidity chambers(30°C)
after 14 days
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Fig XII. Water vapor sorption of magnesium
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trisilicate in protective film coated
capsules in relative humidity chamber
(30°C)

after 14 days

OUncoated capsules
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e 25.16% 24 9] = Ao} MPM-capsulesfl: 15.59% AEA-capsulesfi= 15.50
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ERG Aoz 4£8sY] AARZEYS Wikl FE{ld magnesium trisilicates} magnesium.
carbonates] 7 ¢ MPM-capsulesfis} AEA-capsulesfi®] BHiRZIER-F AL MPM2
K EBRECT 2.4~2,8x1071%g, cm/cm? sec. cm Hgol: AEAS] AL 2.3~2.9%
1071°g, cm/cm?® sec.cm. Hg2 A A9 R—3 Bigt & —FdAch. ol 22 BRHRA 4.
e 92% RHOAE e AgE Bolx vt 75% RHe A v HPC-capsulesio] H.
3] MPM-Capsules#] AEA-Capsulesfile] BrE#RE7T o] 9€¢ JEW I gon = F—
T RHZA A= ARG B vt RREFERG 271 U9 = A—RA%EY-S RHY
7t B gel vt BRREE BAOTE 24Ut olA BEBRE KfTste BAMLT ol
A 27k el MBS wRETsto okd Aolch.

IR ¥ coating ko] 1o} A= spraypzo ® SHE7) #ERGF zEo] coating pang fFFHSIE-

P ZEEAole = film coating?] Fale] ot& WBS] #RE7t BEWRIF okd HE
PHRAIREE EMsts MY HRmEE G kg Aot

Waler Vapor sorbed (%)
!
~
[

w W

Proteclive filim coatingz:#|= 4] hydroxy propyl cellulose(HPC), 2-methyl-5-Vinylpy~
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ridine-mathy! acrylate~-methacrylic acid co-polymear, (MPM) 2 polyvinyl acstal diethyl
amino acstate(AEA)S 2 {#H3}4 hard gelatin capsulasd)| coating g MifTelz ABEY =
A corn starch, magnesium trisilicate 2@ magnesium carbonate3- fEFste]  30°Ce] A
100%RH, 92%RH, 75%RH3l REazHAA 29 BRHRE 2HMATH 48RS o=
o HRY HR e 22 HRE Q0

1) AAZEY = A corn starchS (RS uncoated capsules®|, HPC-capsulzs#l, MPM-
capsules#] AEA-capsulesH|E- 14H M 100%RH(30°C) HHBEA KBTS 29 4%
B Al #ER corn starche] kB S 4 capsulesHio] A &% 28.63% (uncoated capsules)
:25.16% (HPC~capsules), 15.59% (MPM-capsules), 15.50% (AEA-capsul=s) Pt =11 ¢ o}

2) WY = 4 magnesium trisilicéte—"g’— {3l uncoated capoulss®, HPC-capsules?,
MPM-capsulesfl, AEA-capsules#|E 14H[] 100%RHGOC)EHE A HES 32 29
GXREL JlES R magnesium trisilicated] f&KES 4% capsulss@ilo] 4 £%& 13.91%,
13.30%, 10.87%, 9.90%3 ekl glc).

3) AEZEY = 4 magnesium CarbonateZ {#3} uncoated capsulest], HPC-capsules#i.
MPM-capsuulesi®, AEA-capsulesf|E 14H[] 100%RH0°CYEH AR HEY & 2
) GKEBE PET FE magnesium carbonate?] 4 kE-S #& capsulesHlo] A £%& 12.48%,
10.72%, 8.10%, 7.80%% ‘}ehiglct.

4) uncoated capoulesf|v} HPC-capsules#ir c} MPM-capsulesfiel AEA-capsulesf{2] b5
BEIRT 2E Bl A EFHSH] uncoated capsulesHle BHRZIFIT A9 ¢ich.

5) o] FhkelA WRiko] 583 corn starchd]l ¥ PHRHRIF vz whebA o ZHREY
o] o},

AREA Q014 HBEs TA AL KBRERRE % FERTLIS BHEXBRERERE R
RBERIY = ASTKBHRERLRE BT SERTLY N AABEHRT ERAEED el B#Hs
ZelE vl
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