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This study is purposed to develop the sustained release and bioavailability of piracetam(PA).
The use of alginate beads as a means to achieve sustained release of piracetam was evaluated in
comparison with that of piracetam alone. In the PA-sodium alginate(SA) beads was confirmed by
differential scanning calorimetry thermogram(DSC), indicating a relative shift of an endometric
peak of PA to higher temperature. The changes in dissolution rates from PA-SA beads and PA-
SA beads coated by chitosan(CHO) were significantly slower than that of intact PA. The release
rate of PA-SA in the gastric fluid was markedly decreased compared with that in the intestinal
fluid, suggesting that PA is mostly released in the intestinal fluid. However, the PA/SA ratio
scarcely affected the release profile. The blood concentration— time curves of PA, PA-SA and PA-
SA-CHO were obtained by oral administration to rats. Tums of PA, PA-SA and PA-SA-CHO were
1, 10 and 6 hours, respectively. It was confirmed that the release of PA was prolonged by the
formulation of PA-SA beads and PA-SA-CHO beads.

Keywords— Sodium alginate, Piracetam, Chitosan, Bioavailability, Sustained release

AR Helsln 71y Bol o] g¥e T
Hoz Fof 3% gloiz} 9ol A4 o) v
FEwE &£ o g4 B2 Y2 AXA |
o a8EE 2] 4555 A5 falEiRe A
EAolgle FHoAMe A3 dAE 7R ot
&, obEo] WEEE 43S U3 Lol A3
A71 WZof AR 7L ol BoheElE YA Alzke] &8
He} BEd B2 2489 9g WE g, ¢
ol whe F4799 Byl e Ak gt}
HlA g X &4 A rAA e Pele Fo 2ol w

52 Eg WEANTIEAN, FF S 24E
Fxo] A2 FREEE AEHEHoR 4 &
Ue 2AEe] et shalh

IRIEE (AL ZXRE deldoz 223
ol ¥R} AsEAR B-1 4D-mannosyl uronic
acid®} o-14-Lglucuronic acid®] E¥AEA calcum

-

e

TR =&

R,

B 2olE o] Aol 2

109

chloride®} ZZte] 8o g E3319 & w, 43
egg-box structure® B3%he geld A1, TR
whi| wet 0 RS AR E S I

& A, AF, 255 249 2 vdEely %
o] AlEH FgElo] 9o celluloseste Bl £
o)) ZA5HE aminoacetyl”] EA7rel 3o oJ3t
9 AYFRE o|F1 3o JELHCHO)E 7]
&S 100% & acetylslsld C, ¢1Xloll amino group
o] yhgAJoll 2lale] aFEhikgol 9§t 7ledel A HEZ
A BA AAE golshA s’

Piracetam(PA)2 (2-oxo-1-pyrrolidine acetate)
GABA =4 5 & 3 EA} @50 &5 o|F =
AEAF m.w. 142.15)9] BEZ FE4oAME &
o] PE-E A FH3lEE A Fo g FolF
AR e i M Aol e AFEEAM AHEEHD
glon} 2Hgr] AL s dEAAE gt}

B AP A PASt SAS o83l Bl E3&E
2 v=E Azt ol9 d¥E DSC(Differential



110 ZA2% - o1 7H - N

Scanning Calorimetry)ol] el gelsldch =&t
CHOZ PA-SA9} &338le] H|=E A 235 dF
AT B3l ol JEEY Al WE kR
= 2 PR 8-E5 HES A AA R 71eA
< AEsar skt

el

Alef gt 717

UMIEE, 7]1EA, e Sigma(St.
Louis, USA)AllA F438le] AR89l on, o]9jdl] Abg-
g AR 25 dF B 53 AlE ARSI AL
43 77le &daznteaaly] A)A8(Waters
510), |EAFE7IALIAD, ARLBEA71(DSCH0
Shimadzu), W27 (A LFAHE AME31ch

I 2l Ela} ZIALIERS| Ba|H 829 M=

2] PA 0.75goll thsle] SA 0.15g, 0.3g, 0.45
g 0.6gS TF HIEE 747 33t 7 Holl £
Bl Azt

Tj2afMlEl AZIMLIERS] HI=9] M=

o] PAS SAE A7} 5:11 SH U S = 33l 7
TR W&t SAE FFS T80 geldE 2 o)
i, PA® F8do 2 LAIA o]z& SAF mnt
s £ the o] EFNE 0.1M CaCl, €9
100 mI1go) AA3] wRkslHEA needled] size® 18
gauge(GE 3 syringes B3} LA g EololM A
3l8le] beads® FA| & F oven oA 80°CE 8AI7F
B2t Az stk

mapM|E Dl AZIALIESR HIECQ| FIEA of8t
Ao

o] PASL SAE 5:1 2 10:12) 3|82 e
T, AAE FH 88M7 EFAE 18G 219
needle® £31 <33 EololA CHO 200 mgl & &}
o] 10% acetic acid 100 miZl <% 15% CaCl,
€4 100 mIE EFRY A3 beadsE A}
3L dry ovenollA] 37°CellA] 812 B3t Az,

Il2tMIEte] S&AIE

PASt SA9] E7]F EFET PA-SARRE PA9
428 tidokd AT &4 A2H (Paddle
Bl wre} Bristct. 2eld 38 2 PA-SA 200
mgs B3] P 119 F GAA(pH 1.2) 2
Qi 239 (pH 6.8)014 PAS] WEAS AESIA

t} AATE 100rpm o2 Pstw LSHL uj] A7k 3

J. Kor. Pharm. Sci., Vol. 28, No. 2(1998)

mA AFsIon AHT & BH] Alddo Rz B
3o}, A AL 0.45 um membrane filterZ
k- 3 HPLC] FU3le] 82 chromatogram o2
2E &3S AT Coumne pBondapak
Cys reverse phase column(3.9 mm X 300 mm, Wat-
ers)& AMESIH R, AEFRA0E 442 1 ml/min ©
o HEge 208nmBEA UV HE71E AHe3t
Ak o|F gule} T4 HO0/MeOH (111 v7)2 3
gow FAA TR 10 WAt

DSC(Differential Scanning Calorimeter)& A

SgAE 50mgel AEHEE ARE 30~180°CH
HelolA aluminum pandl ¥o] 10°C/min® <&
&5 2 DSCE ©]83le] 43islen] #& 842
o~alumina powders A5t}

oSER0 U SHISH 2o

AEEFER 200+£10g9] Sprague DawleyAl Rat
RS 17 dlo] AT PA 100 mgel
== PA, PA-SA® PA-SA-CHOE AelAg4s
o =1 ¥ 100 mgrkeel SBEE F& AT e
o obE B ¥ 1,2 3, 4, 6, 10, 24 A7} rate)
EgaleA ok 0.5mi8] YL heparin A &
tubeol] AF AT A FNHLS A4E2(10,000
rpm, 1083 ¥ 100wE EHIh d7]¢l
methanol 1miE 7}8te] 4°Collx 2447 HAF F
15,000 rpmelA] 1083t AAESAT. 50
500 pIE # 3l AFsta Aol A9 HPLC &2

C o2 EMsiitt. FEFHTH WeEL RSTRIP

computer program ARSI}
#ap o s

malMielz iZIMLIERS] B2l 288 3 H]
£9| DSC &4

ko Ui ARG A4S @ 43 PAE 1434°C
QA 9D H=7} Yepton} SAE 105.5Cox &
4 #1327} 581 JehtA] gsitt. PAsH SAe] &
213 3R F9 25F 1522~156.3°CE BQo
o PA-SAS] % PA9} SAQ] &3} H &S 51, 5:2,
5:3, 5:4% &% 44 Bely EFEA b8 Fd
peak’} B & 170.4~173.0°CE E3.om SAYo]
St wat Y 2% E3 ZvleloH(Figure 1).
Alginate beads®} &3 E£3E9] F9 2] o]
o 213 93 o] FL F EFo| AF vh& 4FS e



Az F2zd 2 YAl 4E 111

iy

2)

A S

T

T

1522 3)

-

T

4)

5)

157.1 6)
7

1204

T T =7 T 7 T 7T

s

8)

1711

-30.0

1730
-1.0

IR S SO N O SR SO S N T T U A N S S O
0 50 100 150 200

T
Figure 1—Differential scanning calorimetric thermo-
grams of physical mixtures and beads
1) Physical mixture of PA and SA (5:1)
2) Physical mixture of PA and SA (5:2)
3) Physical mixture of PA and SA (5:3)
4) Physical mixture of PA and SA (5:4)
5) Alginate beads (18Q) of PA and SA (5:1)
6) Alginate beads (18G) of PA and SA (5:2)
7) Alginate beads (183) of PA and SA (5:3)
8) Alginate beads (18G) of PA and SA (5:4)
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Figure 2— Dissolution profiles of piracetam in phos-
phate buffer solution (pH 6.8) extrapolated in al-
ginate bead at 38°C (Mean+8.D. n=3). Key: (m); PA,
(@) PA-SA, (A); PA-SA-CHO.
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Table I—Dissolution rate(%) of Piracetam From Physical Mixtures and Alginate Bead's

Drug released rate (%)

Samples B
(PA:SA) d-HCl (pH 1.2) Phosphate (pH 6.8)
1 2 3 4 5 6 1 2 3 4 5 6
PA 95.1 98.0 99.7 100 100 100 98.8 99.0 100 100 100 100
pM!
5:1 92.3 96.8 99.2 100 100 100 95.6 97.9 99.5 100 100 100
5:2 92.1 94.2 98.0 99.7 100 100 95.1 97.0 99.2 100 100 100
5:3 90.7 93.3 96.8 99.1 100 100 93.4 96.2 98.0 99.7 100 100
54 89.1 93.0 96.8 99.0 100 100 93.0 95.8 97.7 99.2 100 100
Beads
5:1 23.3 25.5 26.9 27.3 21.5 28.0 82.2 88.3 91.9 93.6 95.8 96.0
5:2 22.4 24.2 24.9 26.2 26.2 26.2 76.3 81.6 86.4 91.2 93.7 93.9
5:3 20.8 23.1 23.9 24.9 24.9 25.2 74.7 79.8 86.6 91.1 92.4 92.7
5:4 20.2 22.5 22.9 23.7 23.7 24.2 73.8 78.0 84.5 90.1 91.2 91.5
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Figure 3—Blood concentration of piracetam as a
function of time after oral administration of vari-
ous dosage forms to rats at a dose of 100 mg/kg pira-
cetam equivalent. Key: (A); PA, (®): PA-SA, (m);
PA-SA-CHO
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Table II— Bioavajlability Parameters after Oral Ad-

ministration of Various Forms of Piracetam at a Dose
of 100 mg/kg to Rats

Dosage C AUC

forms wg/mp  Tmax®) T
PA 28.8 1 146.55
PA-SA 32 10 407.00
PA-SA-CHO 25.6 6 426.6

Each value represents mean of 3 rats.
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