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Formulation Screening of 5-fluorouracil Polylactic Acid Sustained-release Tablet and Study on Its in vitro
Drug-release Mechanism
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ABSTRACT OBJECTIVE: To screen the formulation of 5-fluor6utacil” (5<FU)" polylactic acid (PLA) sustained-release discs
(5-FU-PLA-DS), and study its in vitro drug-release mechanism., METHODS: UV spectrophotometry was used to determine the
5-FU content in the release medium. Using simulate-body fluid as release medium, in vitro drug-release test was conducted under
37 °C water bath. Using PLA with molecular weight'of 3 000, 6 000, 10 000, 15 000, 20 000, 15 species of round 5-FU-PLA-DS
with drug containing of 1.5y, 2.5, 3.0'mg/piece and 3.0 mm in diameter and 1.0 mm in thickness were prepared. Using effective con-
centration sustained ‘release time and cumulative release rate as indexes, the optimal formulation was screened. The form of
5-FU-PDA-DS, was observed by scanning electron microscopy after release, and its release mechanism was evaluated. RESULTS:
In theyoptimal formulation, the PLA molecular weight was 20 000 and drug containing was 3.0 mg/piece. The prepared
5-FU-PLA-DS can release for 119 d, with cumulative release degree of 100.63% and effective concentration sustained for 91 d.
Scanning electron microscopy showed that the microspheres at the surface were degraded to the release medium first, and then the
microspheres of inner layer exposed and release drug gradually after PLA degraded. The main mechanism of drug-release was melt-
ing and diffusion. CONCLUSIONS: 5-FU-PLA-DS is successfully prepared, with long release time in effective concentration, can
be degraded step by step from outside to inside and achieve non-synchronous drug-release of microspheres at different layers.
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A1 TH i€ PLA (1L 75 48 B& 97 2% B0 5% T, dit 5.
15031801, 15031802, 15031807, 15031808 15031809, 43
F4£:3 000.6 000,10 000,15 000,20 000) ; 1] ZL i fist fiT
PIMBR AR (7] 580, i T AE YR A BRA |, 44T
a4l ) 5 5-FU XJ B Crp 4 0 24 o e F 9 B, i -
08052897, 4fi i : 100% ) ; 5-FU J5UR 24 ( | Wi AL T4
PR, 5 : A106011217, 4l . 98.5% ) ; A ki (K
HIEAE A R A BRA |, T4l s A i CR T R
BASRTN ), o bral) s £h R (P9 & T {2 il ) o i
afi) ;s AR o brati,
2 FiEEHR
2.1 5-FU-PLA:DSHi%I%&

F45-FU B 2555 20 BF B L 200 H 575 W0 3 75 )5 T4 4%
o FEHCLh BRI 9 5-FU Jsikl 24, 0% F 7 PLA J ] &%
80 My A H e 3 mL H, ZEVR AP TR A5 25 1 v a9 4
TGS A ik 15 mL (10~ 15 J%/min) ; £ f 2k 1A
ER R BUCVE M 2 AR 3 5, B A A 15
mL, [#4£ 10 min, 3 000 r/min (#0242 10 cm) 8.0 15
min, 4 FIERRR T A M TTE D BGH |, B TR TR
A/ H A BEEE R H (3.0 ecm*2.5 ecmx 1.0 mm) 7,
SO A e L . e TS, DL EAR 3.0 mm (U4
ARAE DA T UIE], 50 CHEFE T4 [, %2 08 Bk ik
il V£ 5 5-FU-PLA-DS #Uk #H [A] , fHAS 7 5-FU (1) PLA %5
M 288l (PLA-DS) . 43l 5 #1431 (3 0006 000,
10 000,15 000,20 000) 4 PLA il % A ) 2% 245 2 (1.5,
2.5.3.0 mg/ ) 1Y 5-FU-PLA-DS, i J5 i iR Fiic 5%, LA
AR F R 15 MR -, 4 1.5P3 6K 5-FU 8 24 i 1.5
mg/H, PLA > T4+ 3 0003 3.0P20 3 7% 5-FU #2541+ 3.0
mg/r, PLA 43 1 20 0005 LA 2R HE . AR 25 5 iy
5-FU- PLA-DS (A0 4 i3 1.
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®1 AEHAEH5-FU-PLA-DS KL ARK
Tab 1 Formulation composition of 5-FU-PLA-DS with
different drug loading amount

BAE mg S-FUMAZ g PLANIAE, g RS0 MA g
1.5 0.19 052 004
25 031 041 002
30 039 035 002

2.2 ESMERERNE

2.2.1  MERUAR (Simulated body fluid, SBF) il 45 42
PREIA 750 mL 2ifkoK , 36.5 CLR , HRUR A 7.996 g
NaCl. 0.350 g NaHCOs. 0.224 g KCl, 0.228 g K,HPO, -
2H.0.0.305 g MgCl,-6H,0 .40 mL 1 mol/L ) HCII& K
0.278 g CaCl,,0.071 g Na.SO., B MA , ff —Ff 5E 15
5 P —Fh s B0 5 i A 6.057 g (CH.OH).CNH.,
IR — g5 — i, BRI 1 g, Bk s pHAE
s k51, 36.5 CRFIE Y pH 2 7.5 47, SR )5 F
FH 1 mol/L i HCLIA WK pH M 2 7.25; #8311 000 mL
s, A K ER BRI #55),5~10 COkFfiti 7
.

2.2.2 XML HIAS G B PRI 5-FU X Bl 2.5
mg, & T 10 mL &, il SBE [ I hags e ZI 2, i
2% J.0.25 mg/mL [ XT BRI 55 T o R HRRR L A I 45
0.1.0.2,0.3.0.4.0.6¢0.8. 1.0 W..2 mL, 73 %] '& T 5 mL &
L, i SBFRE 78 £ 2V, il 5% 0.005,0.010,0.015,
0.0200.0300.040,0.050 ,0.060 mg/mL F% B 5 A
2.3 K K ik B F 5-FU-PLA-DS 75 T —
AHLerh IR 4], SBF 25 B, HUSBF 5 )2 , 1F
200~400 nm P K8 Bl N AT RSN . 450, 5-FUTE
203 nm F1265.5 nm P K AL Fe KW, % &%) SBF
HRRIE B, FR &% 265.5 nm o 5-FU BRI K, 5
(rhEZG ) (23 e —2, [FFEELL i PLA-DS, ##%
R AL BT SR AN S5 R WA 265.5 nm K
A TUF-BA SR MR, LR 5-FU B e AN i T4
224 ZRYEXRZEELEL  LAPLA-DS Y SBF UK M 25
X RE 7 265.5 nm Y KA U 7 “2.2.27 5T X BE A
THIEERE (4) , 3L 5-FU B SRR (o) X A dRF T2k
[m] 09, 45 51 09 5 F h A=45.496x+0.147 5(r=0.999 9) ,
25 R | 5-FU A J5i 2 R B 118 £ P 3 L R 0.005~
0.060 mg/mL.

225 WX $0.010,0.030,0.050 mg/mL (ff% .
o TR ) 1 5-FU X B S AT, 7E 265.5 nm I K
AL W 55 1 R INIIE 5 YK, Z e B R 1k, i
SRS d, BEEH N H AR EE . 500K b o i
e 5 IR S W Y H Y RSD 43591124 0.698 % L 0.641%
0.509% (n=5) , H [i] RSD 43 % & 1.534% . 1.205% .
1.214% (n=>5) , 75 LA R e 22K .

2.2.6  MERRIEIRE  $0.010,0.030,0.050 mg/mL ({f
o TR ) 1Y 5-FU X BE SRV, 43 BIAE 265.5 nm
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T A N R G B MR s v 2 T U R T R
DL 78 i 5 LSl 22 1) 1 U A I, 45 51 I
R T S R RE T R A R O 34 TR R A 1N
100.01% .98.87% .99.90% ,RSD¥I/NT 1% (n=3).,
2.2.7 FEMAE  H4& 5-FUBREHE 4 0.030 mg/mL
() SBF ¥ (pH 7.4) , & F HEEHEIE M, 37 ClEEK
WIEE , 1R E I BURE , 76 265.5 nm KA E WO RE
HEEEME T do 4559, 7 dJ5 SBF /Y 5-FU AT & A4k
7 99.03% , ORI RSD=0.36% (n=17) , ¢l 5-FU
1t SBF HHJ2 LA E 1

2.3 {EIMERRIE

2.3.1 5-FUMRAIAEEENE B2 mL SBF & FHIE
DA IR R 0 5-FU JURE 2  fif HAr HiE &)
37 CAWREI1HEEE . 30 min J5 BURE , 22 0.45 pm JERE )
UE, FERIUE W, B SR R RO R e 0 LR OB . AR AR
VHE i 28 101 )7 5 #2343 5-FU 7E SBF H (1400 F0 % fide )3, 4%
N 35.16 mg/mL. Ff LURIR B H 5 a2 B BEAY S5 1Y
WRR, SE4nT DL 2 Tt 4.

2.3.2  VRAMNEEHCEEM G 15 Rl 5-FU-PLA-DS B AL 1 B
6 A, PRI BT A IR B B, 491
HA SBF B3t 5 mL, 37 “CoK I HP AT RE I, s i B
FEI AN 78 BT fif SBF . Ke B B W IE 24 7% B¢, LA PLA-
DS /Y SBF Z£ BUR AE N 25 1 % IR, 78 265.5 nm 4401
FEWLCRE MR HEARvE M 26 (a1 7 R 148 5-FU A & i, 7
T BB, 2 RSN £ o g JRI I b v
TWHAEIEARERZR . BURERTA] S0 26 1 R 2.4,81
16,24 hy 55 1B H 1k 50 2 JA R FL 1 §CER8 -5 Ji 4
4d 16 A Z B 1 e EE1 K 2.4 8 hIUFE 5
43 KD S8 8 SBF 043 10.6 . 1.0imL , 22 Ji5 4% B[] i BURE
Jii ¥4 b 5e47 86 SBR1.0'mL . fie AR A 20 & % E 10
/ML AR RO B <5 pg/mL HHFEE 2 4]
B) 5, FL R BUR & R T 5 25 519 90 % , 5= 11 BORE: .
1571 5-FU-PLA-DS W{RSMEE I e WL I 1, 3= 2R AR
MBELER 2.

SRRE, %
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ke IA], d

E 1 15%5-FU-PLA-DS HI{ESMEAL B2 (n=06)
Fig 1 The in vitro release curves of 15 species of
5-FU-PLA-DS(n=6)
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#2 15f15-FU-PLA-DS EEEIMEMSEL
Tab 2 Main in vitro release parameters of 15 species
of 5-FU-PLA-DS
Fith IRHRIELA BROREESELD BRI 0 S IKRPENOE. % R IR %

1.5P3 25 13 98.02 49.01 86.24
1.5P6 3 25 9747 45.11 76.19
L5P10 63 3 97.09 33.95 59.95
LSPIs 70 4 98.70 20.60 48.82
1se0 77 49 95.76 1153 3
25P3 13 6 97.87 5218 97.62
2.5P6 25 1l 9831 47.98 94.08
2510 & 25 95.61 30.75 7449
2515 63 37 9521 21.63 49.45
2520 84 70 97.54 14.69 3238
3.0P3 9 6 101.79 60.94 101.67
3.0p6 11 7 91.23 5549 96.66
3010 49 25 99.71 3647 84.49
30P1S 84 63 100.68 25.99 60.23
3020 119 91 100.63 15.68 3711

SRR P R S st () B I K FUBSCE IS , 28 BN AS
. LEETEIE i E 5-FU-PLA-DS AbJ7 Ky 5-FU 2 24 =
3.0 mg/ A, PLA 437 20 000, F il 5-FU-PLA-DS A 4
2R 119 d, AR BE R 2T ] 91

233 RALAEWME MERKG 5-FU-PLA-DS )%
B o #2.3.27 8 2 9 Ak Joirfil #5.5-FU-PLA-DS 6 J+
HEATARSMEEL , 40 AR R VR A6 2Y 14,28 .56 .84 d
245 (219 d) BRI | B, 38 0k LT, A T
SIS S0, S R R LA 2,

20KV
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Fig 2 Scanning electron microscopy of in vitro release

of 5-FU-PLA-DS with optimal formulation in
different drug-release time
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24 28 d R)ZTUER T =R, 2 85 1 IR )Z Tk ; BE 24 56
d 758 H R Z B4 1 R FUMER AL, - mT DL LB FL IR
[r] AP SE i1 5 e 24y 84 d RTHIIE U 2 8 K AL, L
5] (B 368 2 177 2 4 Bt R 3 T A B 2 5 B2l 119 d LI N
PSR BRERIE 2 , LN TRFRA A D HCRFEK . e
I 5-FU-PLA-DS J& H1 SRR ERAG B, R 25 MLl 22
SRS R HL
234 ZRERERRAENE RIS MR
A B i, 2 HCLAE U , T 265.5 nm K40
FEWERE TR AR . ZARMR R R N (T2 +
6) ug(n==6) , 58 A H 0¥ H 2.35% . HILAT WL, frikdt
75 5-FU-PLA-DS AUREICHR 2 LA SE 4 )
3 itig

5-FU /& H i YGIR U AR ry 2 Sl B FH 24, AT LA
B = T OGHR AR A B 2 (A LS T 1 S AR
B B ST 2R B A AR I A U L R TR
A TRV ERE, 0 AR AS ) i FBE b 52 i IR 505 EL At AR 85 HE e 241
41, G5 AR AR N, DA AN EEE
TFWF5T 5-FU A9 AT B A 2 s B i R) , A 7 S R AR IR
SN RNESY  HE = DU AR ROk FE R TR R iR
bR -

PLA &AW TR i — R R &4, BAY
[ B 19 A A A 2 R T B A R A e e R Y
S RL TN B A T B rT AR H Ty A VR R RN R, 2B )
Al ¥R, HETC 4 12 N T B 2 0 R b i 5 A
PRU, PLA ZREARM RO R 25 25 250 18 S g
TS, 239 5 PLA W ELB, DR ) T
TRFR S 25 B A v 5 TR 2 G DT, I\ A5 vt m]
DA, BEAE PLA 3 Fim S80 o A R00HR B 4 252 B ] 128
FEK - 34 HoRR 2 RIS, 28 AN /) 5 Bl 75 5-FU
() A RN B2 P, S BRI I i

34 5-FU-PLA-DS it SBF J&7 , )2k 19 fo s 82 5+
VA BRI , 25 Y0 A4 0 B T A a8 e ek o
25 5 WA s ] B T ok =2 W ) PLA A 3 2815 2%
> o fip AR O S 08 o DA H 5 L AT DA SIS,
5-FU-PLA-DS Rt B2 = A N2 2001 T 4R 2
BRI A A TE L 38 25 B PLA TE LAY 0] B I , 255 15
PLA [ 285 th N2 B RER , BT R iR i . 1
JE X AN H A ) AT A0 TR R R A AN ) )22 RO A i
245, #1415 5-FU LA R0k BE 2218 P F A H R, 1
PLA W53 F P55 78GR 7 e 24 3 RN ]

25 BT, A5 B i1 5-FU-PLA-DS, HA 4%
W B RF L BRI [B]HS , BBAS R A1 ) PN A 20 TR R £, 5K
AR Z R R AR R 2D R 24
S 3k
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