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Sustained Drug Release of Polyamide Microcapsules

Kea-Yong Kim, Jin-Hong Kim, Yong-Kiel Sung*, Chong-Su Cho**

Polyamide microcapsules were designed for a sustained drug release. As a model,
riboflavin was encapsulated in polyamide microcapsules. Polyamide microcapsules were
prepared from diamines and acid dichlorides by the interfacial polycondensation reac-
tion.

The diamines used in this works were ethylenediamine and 1,6-hexamethylenediamine.
Sebacoylchloride and terephthaloylchloride were employed as acid dichlorides.

The following parameters were studied ; the release of several kinds of polyamide
microcapsules ; the various concentrations of diamines and acid dichlorides ; the various
concentrations of surfactants ; the various pH range of sink solution during the
dissolution test.

The release amount of riboflavin from aromatic polyamide microcapsule was higher
than that of aliphatic polyamide microcapsule.

The release rate of riboflavin from the polyamide microcapsule was decreased with
increase of concentration of diamines, acid dichlorides and surfactants which is used
for preparing polyamide microcapsule. Release riboflavin from polyamide microcapsule

was lower at pH 7 than pH 2 in sink-solution for dissolution test.

o
=3

X
ofrt
3
o
X,
o
o
o

(401987 1249 1590

ek gt o Bhatat

Dept. of Industrial Chemistry, Hanyvang University
T st

Dept. of Chemistry, Dongguk University

Adoigty n¥agsta)

Dept. of Polymer Eng. Chonnam National University

versity

o

S

14 o 72 z]oﬂx]g]
el A,

D $As wedag 9

L vlelazsfge] AdE Aoy

= Aw

'y
)

:

>
—
©
&
S
Ll

fer

(s}

Gebar 3 :“1 x4
S L WAL+ alek

vlol s fee 19500 NCRoll o)sj4] F7popE

Elxbzl 5 g ojdlE 9ok, oy, 1 ukel 4kl

135 —



—BRTHest . HE8A %29, 1987H -

Fopol Aol
QECEE
29 B34
£k el
aleh
“}°lii73€94 L EERDET R
, A% 29 A, Feolols Fol ook
u}olaww Az e ADFES st
i, Slohg niA goUe) BHAYE o gE: B
e3tstn g o ) AA e ol g5z et
Fejoluls wlolazee A4 ook Az
del ARAZ, AFAAE ATHA Sl o189
7] 9% QAP AdsD AT
£ QT HE B AREANE
vlEel Edse] vholaz AT che 27
co s34 P2 o] FE, S35
W wEele] pHo PR Eehl B3 Fxof o)A
od9e Ausharh

CERIES
T AP~ 05T AL
r A4gae

g =8

b L

i
m

fe ol £

p

o

o
o

d
—_—

2.4 #

21 Al o

® AYelAE SeFas) setd, goA 4F
o) & WA gdo] WAAZ BT 4 Ax 2w
Z-g}ul(Junsei Chemical Co. )2 AlEAR A}&314
=

t]olu] o 2 1=1,2-ethylene diamine(HayashiPure
Chemical Industrial Co.)3 1, 6-hexamethylene
diamine(Waco Pure Chemical Industrial Co.)-&
77k 7lelmEale] ALLdlgich Lujzi ZE ey
&(Junsei Chemical Co. Ltd)3 A& 5 &) A(Junsei
Chemical Co. Ltd)2 AltZH3le] AH2319ch &+
3tA) 2+ Tween 20(HLB : 16.7)3} Arlacel 83(HL-
B :37)& &3t
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8}7] $]3led sebacic acid®} terephthalic acidZ
WEE Ad3ES 48k 300ml A4 Zapa
Hof 0.3mol(60.675 ¢ )] sebacic acid®} ulgg &=
AA77) A £ oo 2 F o] =(DMF)
£ A7kl 80°Coll4 0.5mol(36.0lml)e] el dZ

CE (%)
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£ A{A71HA 4417 HbEAIR
FEaHH AR HedF2T
A&l sebacoyl chlorideE I
chloride®] #4lx sebacoyl chlorided] 343}
SAHg wp o 2 &4 39l t) 1mol(116.13 ¢ )9} tere-

HOOC(CH2)s COOH SOCl.

Sebacic acid

COOH

COOH

Terephthalic acid

Fig. 1. Synthesis of acyl chloride
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Fig. 2. IR spectra ;

(A) sebacoy! chloride
(B) terephthaloyl chloride
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1. Poly(ethylene sebacamide)

I12NCH2CH2NH2

+ C10C (CH2) 8C.OCl

-HC1
0°C, pHI.4

— 0OC (CH2)8CONHCH CH

oCH NH =)

2. Poly(hexamethylene sebacamide)

H2N (CHZ) 6NH2

+ C10C (CHZ)COCl

-HC1
0°C, pH9.4

— 0C (CHZ) 8CONH(CH2)6NH ——)—n

3. Poly(ethylene terephthalamide)

H,NCH,.CH_NH ———
CH..C + c1oc-<::>»coc1 R
— oc—<::>~00NHCHZCH2Nd-—}n

4. Poly(hexamethylene terephthalamide)

H,N(CH,) NH, + 01oc-<c::>— _-HCl
N (CHy) ¢ CoCl 5oc, pm9 3

— OC-<:::>—CONH(CH2)6NH >

Fig. 3. Polymerization of polyamide
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Cyclohexane/
chloroform
G:1) —>
Arlacel 83
Na,CO; buffer solution
Stirring —————¢«— Riboflavin
400 rpm 1,6-hexamethylene
5 min diamine or ethylene
diamine
10 min —— ¢ Sebacoyl chloride or
terephthaloyl chloride
2 hrs -~ «—— Cyclohexane/chloroform
G:D
Centrifugation ——
Washing — - k— Acetone
AL Water
Drying —— .

Fig. 4. Preparation of polyamide microcapsule
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Fig. 5. Optical micrographs of poly(ethylene

sebacamide) microcapsule
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Fig. 6. Apparatus for the dissolution test
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0 O: poly(ethylene sebacamide)
¥: poly(hexamethylene sebacamide)

A: poly(ethylene terephthlamide)

@®: poly(hexamethlene terephthalamide)
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90 150

210 270

Fig. 7. Effect of chemical structure on polyamide microcapsule
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Fig. 9. Effect of surfactant concentration on poly(ethylene sebacamide)

microcapsule
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Fig. 10. Effect of pH on poly{ethylene sebacamide) microcapsule
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Table 1. Characteristics of polyamide microcapsules

LB 8B, B2, 1987FE -

Riboflavin Membrane Mean Capsule Release

Loading Weight size Release Rate Time

(g/g) (g/2) (0.00lmm) (mole/min - g) (min)

- PES1 0.0196 0.0804 400 9.10x10° 180
PHS-1 0.0215 0.0785 300 1.77x10°% 150
PET-1 0.0234 0.0766 400 1.92x10°®° 90
PHT-1 0.0279 0.0721 250 2.85x107° 60
PES-2 0.0186 0.0814 350 2.38x10°¢ 300
PHS-2 0.0236 0.0764 520 3.78x10°¢ 240
PET-2 0.0225 0.0775 450 9.80x10°® 180
PHT-2 0.0262 0.0738 420 1.21x10® 120
PES-3 0.0332 0.0668 350 7.96 <1077 450
PHS-3 0.0241 0.0759 500 3.66x10°8 300
PET-3 0.0140 0.0860 420 7.56 x 1078 300
PHT-3 0.0212 0.0788 400 8.33x10°® 240
PES-4 0.0169 0.0831 250 3.56x 1078 240
PES-5 0.0153 250 9.80x10°¢ 180

0.0847

TPES : Poly(ethylene sebacamide)
PET : Poly(ethylene terephthalamide)

" PHS: Poly(hexamethylene sebacamide)
PHT : Poly(hexamethylene terephthalamide)

1:02M, 2:04M, 3:08M, 4: Arlacel-8 0.1%, 5: Arlacel-83 0.5%
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