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Preparation of Esomeprazole Magnesium Enteric Coated Particle System Type Tablet and Release
Rate in vitro

XU Fei',LAN Chang-yun', CHEN Bo', WANG Zhang®(1.Chongqing Huapont Pharmaceutical Co., Ltd., Chongg-
ing 401121, China;2.National Medical College of Chengdu University of TCM, Chengdu 610075, China)

ABSTRACT OBIJECTIVE: To prepare the esomeprazole magnesium enteric coated particle system type tablet, and to investigate
release rate in vitro of it. METHODS: The enteric coated particle system type tablet were prepared by direct compression process.
Using pellets roundness, compressibility, hardness, flowability and accumulative release rate as index, fillers, materials and
weight gain of enteric coating film, additional excipients were optimized to confirm the formulation. RESULTS: The optimal formu-
lation was as follows: avicel PH101 as pellet core filler, particle size of 0.5-0.8 mm, mixture of acrylic resins Eudragit®NE30D
and Eudragit®FS (2:1) as coating material, weight gain of 25% , avicel PROSOLV90 as additional excipients. Accumulative re-
lease rate of the samples was lower than 5% in pH 2.0 HCI solution within 2 h and more than 95% in pH 6.8 PBS within 30 min.
CONCLUSIONS: The preparation formulation is reasonable and feasible, and the accumulative release rate of the preparation is in

line with the requirements.

KEYWORDS Esomeprazole magnesium; Enteric coated particle system type tablet; Release rate in vitro; Preparation
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7)) ; CGC350 # Z T RE il AL A ACHL (T PRIEAS 1 b A AAT
P23 ] ) s HI-180-GC Z W) RE il A AL (B BRARRHB L A LA
A R F] ) s RC-8D 7 Y B2 2 AL RS IM R T A 2 1 25 PR
L) 5 2487 = AR (Y (3 [F Waters AH] ) .
12 #AE|5iRH

IR BR S M TR 24 A B8 2 s kR (PR AR 24
B HEE:20121011,20120801, 46 : =99.3% ) ; (54 2F
AR PH101 JENLFYER ARBU RN 22 (N 2B 200 A7
FRZS W], #E5 020121101, 20120402, 20121120) 5 {3k 5 £F 4 %
PROSOLVI0 (i 1 AR T A5 PR F] L Ht5: 20121003) 5
TR P ALY R (TR E I SR FAA LS
20120705) ; FRN BEH BEAF4E R (B LI B AP AE R A PR A1) ) 5
P9 05 1R B I (Eudragit®NE30D, Eudragit®FS, i [€ Degussa 2
Al , 4451 20121112) ; Eudragit L100-55 G172 [H 254 FR 54T
3] A :20120100) 5 K EEZE K, AR A 404t
2 HAEEER
2.1 @EiELg

{384 : Diamonsil Cus; Wi SIAH : 2 -BERRERZZ /P (PBS,
pH 7.3)-7K (35:50:15) , i i : 1.0 ml/min; #6300 K : 302 nm;
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FEIR 35 °C s AL : 20 plo MRERSEFTMEHEIE Y {7 ¥ IR E] I AS
/T 3.5 min, RIS AR B B FE sl KT 2 000,
2.2 FERRALIEY

IUAS 10 7 AE B FRE A R % ARG 1t (294 S 1R
2 EHEE 40 mg) , T 200 ml P, /i1 PBS(pH 11.0)120
ml, JR$E 20 min, Al Z 1% 40 ml, #8745 4L BE, T A0 PBS 5 B¢ 2 %)
BE LA U . AR EGER 5 ml, BT 25 ml B, K
TR B 208, B 5] A AR R . o) B SE Rt BE T 24
20 mg AFHHRE , BT 100 ml 3 A, N 28 20 ml 5%, n
PBS #i B 20, $25) K5 % 1 U5 ml, K #5 B 2 25 ml, $%
AT VRN IR SV R R OGS R A I B R A
20 pl, PEREINE , 30 SR (3, Fie AR ik LA i B3 R R S hr
MR B
2.3 FIMEMENE

HURE b 1 A, BRI 0 52 325 (20 10 4F R Hp [ 25 L) 35
5 X DS 1), L 0.1 mol/L R RV 300 ml Wia I, s
100 r/min, LR , P4 S RGN G TR A iR
TR, BRI A7~ 819 75 % o
24 HHAESTRAZHNHE
241 FUESHHFER o (1)l 5 FREL T kg SR 2R 55 b e i
BE A IS F I S AT 4 25 PHI0T  FUBE JEM MILFER, 58
HC PR PP LT A0 AR 71, S AR BE N pH RT3 o K IRl
TRAT, B, 3 100 H I IS IR A8 B TR sk fkiiL R,
TIAGE & 5% RN L SLLT 4 R, AR D) 30 s, midit i )
45 s, AR HH o JE B InFH AL, LL30~35 t/min £
AR, B ARG AR AL, LU0 224524 350 mm
800~1 000 r/min ¥ [7] 3~5 min, B 7500 ks LS o B 1000
R IUS T TR W RHREE 40~50 °C, T8 45~60 min, 351l
Frps R AR T 2% , R, g 0.5~0.8 mm Pk fLts, B
AL 245 0.59 mg/mg, J5Ke il 75 A 0T AL HES TR R, B
& A H 68 mg. (2)FERRAG I < K AN [R] HELFT 5700 il A5 s ALt
PEATHUR 2L BE R ] FEPE B HL RIS L 45 R Am 2T 4E X PH101
5 RRI AR F LA Y R AN RN L LA e R A A TS R L
[5] 3  Re m Pk 40 T3 A0 LB S 1B AR H AT 24k
FRN IR LAYl R AL A, HA T 3k 15 kg/em®s B4R, DU
L AR ET 4 28 PH101 iy 3 70 500 45 14 1 590 97 /i L 48, 78 pH 2.0
BRIV (SGF ) H AR B il (<5% ) , i 7€ pH 6.8 i iz th 2%
I (SIF) H 30 min SAURE L =3k 95% LI 5 1 LA JE A AL
T Sy 2L 75 700 1 45 9 F R 7E SIF 7 30 min SRR IR 4351 K
60% 40% , 2 W HB A58 4. ] WL, S0k ALt i 45 5
FUAR AR E 2 PHI01 . AN AL LT AR b 10 B 20 BT
ZEIRILFE 1, BB LR 1
2.4.2  FURS KNG (O 725 FREUL kg ¥R 3 FE P £ [ k)
25, USRS AR 4R R PH101 B 78 7], S e HR P LT 4k R
R AR A AR EE R pH R, 32,4, 1 (1) " 30 il 4% 7 3461
FRABUORE LS o R R YE R4 F1) o 0.1~0.4,0.5~0.8 1.2~
2.0 mm [ R AL TS T ALl i A (B4 B i 26% ) i A 7 e R
(G MR F 87 mg) o (2)FEFRAGIN 5 F 3R A [RDRE AR Al A AL
SO Tl 5 1 g s AL a0 A 1 R e BRI o U o . 521
FW, ALERAE 0.5~0.8 mm A9 AT JE A F 0.1~0.4 mm &
1.2~2.0 mm, A F FAIGEAA A5 0T EvE R4, 5 A
JEJy 11~14 kg/em®, 0.5~0.8 mm ki 42 3 [l P B LB s o
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®1 AEAGHEFEFERBRSFRFER
Tab 1 The composition and formulation of the samples with
different pellet core fillers

o S 1 cu 3
BRRERIEE mg 40 40 40
BUREF4ER PHIOL, mg 20 0 0
b, mg 0 20 0
Ve mg 0 0 20
AMEE mg 4.5 4.5 45
WA T L YR mg 3 3 3
BRIEF LR mg 02 02 02
[k R B LS
i3 RAF —fit e
B kg/em’ 10~15 4~7 2~5
120
100
= 80 —— WL 101
E 60 =
=X 40 —— e
)
00 5‘0 100 1150 260

HiF (7], min
Bl AEASETE T R A5 3R AR A 2%
Fig 1 The accumulative release curve in vitro of the samples
with different pellet core fillers

JRE BB R IR BT AR R S A2 D I 0T g VA A T W A
ANyl T E AR & T, R R R R , 7 SGF
HEACRRI(<5% ), i 7E SIF H 30 min SRR ik 95%
DAL SEARERSE 4, REFE A PRIEZS I AR IR B . Tl 0.1~
0.4 mm kARG A B ALES T REAR /)y, Lt FE T ARA R,
R TP B s A I LA A AR X A, e it 75 2
SR AT A R R S AE I T BRI o 1.2~2.0 mm AR
YU FE N AL R TR R, HAT B PSR B, SRR
AFNT IR, AT, i i B2 AT 3~5 kg/em®s AS[AJHAL
CVRIARRE S B AR A R DL 2, AR £ WL 2.
R2 AEFSHEHREIR ST SR
Tab 2 The composition and formulation of the samples with
different particle sizes of the pellets

FUB KN, mm

i1t
Fiiiin 0.1~04 05~08 12~2.0
it — it RiT e
ﬁ;i"ff;‘f,kg/cmZ 6~9 11~14 3~5
120
« 100
4 oy
® 60 1920 mm
¥ 40
& 9
®
0 50 100 150 200
5} i), min

B2 AR FSRERE GRS RERRE A i 2
Fig 2 The accumulative release curve in vitro of the samples
with different particle sizes of the pellets
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T 1.2 kg Zlifb /K v SRR K 58 42, IILA 0.002 kg 3R & B
6000 i £134957 . BRI 1.2 kg Rifs 0.5~0.8 mm AY LIS, B FiiL
FEIRAL AL, 45 il A A 3% 6~ 15 g/min, XUFLA 4 30~50
Hz, 2565 % 0.04~0.1MPa, ff47“< % 0.01~0.06 MPa, ¥HER
R 35~45 Co AT TR PP AT , WP A AL, 2
B TR 49 A5 I AIAR, T 35~45 °C T4 20~30 min, 741
WAVEAR o (2) T ARAGIN - (R 2R B BETE R P R HR DL AR
T RAFE , CIHAERRYE S5 AT, 5 & A it , i e it S 2490
TEH BRI TR P, XA MORRI S B R S i A 7 i i
DI SR B 20 5 B et il U2 B, RO 2 B M R 4T
K 1 75 41 Eudragit®NE30D/Eudragit®FS (2 : 1) 20 & Wy fig il 15
I& TR Y 22 ORI, R B0 A R LR R X 2 e R
(R TN W FR R B I v b R BRI SR 5 ), AN R T 3R 3R S hme
B e, TR, 2 T B7 1 259 5 1 Vs A R R fh B v
TAAE T 2RI SN2 AR R 5 )2 5 I Ah 78 5 2 0RL IR
RERRAL 7 o AR 2 A B LAY pHL, 32 55 25 LU
Rl iteE v . FERERY HOLSTInA 3% A8, a2
FIACHE T 5% RN AP AE R G R R S hM R 25 R e PR K
$Ei, HAESGF 2 h FEACAR B (<5% ) , T 7E SIF H* 30 min
BB 035 95 % DAL, T S s il bs s ok

2.5.2 SO AC (D4 71 43 L) Eudragit L100-55 . Eu-
dragit®NE30D , Eudragit®FS . Eudragit®NE30D/Eudragit®FS (1 :
1) .Eudragit®NE30D/Eudragit®FS (2: 1) G BRI, B 2,
6000 S HEEF, WA R B ES A A O RE B A 1 RO
AT AV A AU S L “2.4.1(1) 7 YA A B R 24 25 %
B3 1R fAR , T 35~45 °C 44 60~80 min, WAL Fi £
0.1% BT A8 i HURE, W 0.8~ 1.4 mm (417 7% 2 0RO
(2)FEARAGI < 5 LA [7] g 15 A0 A b4 A ) A5 1) i s 22 R Ak
Ju, AT R X R RO AT LU . AR L
Eudragit®NE30D/Eudragit®FS (2: 1) Y20 & b R A2, R A
SRR T AN RIS AR R 47, 7 IR BBURE
JHCRE YA A iR . R BT R 4K YK R Eudragit®NE30D/
Eudragit®FS (2 : 1) >Eudragit®NE30D/Eudragit®FS (1 : 1) >Eu-
dragit®FS >Eudragit®NE30D > Eudragit L100-55, Eudragit®FS
5 Eudragit®NE30D i J& 22 5043 51l i 35 600 % . 300% , # 1A
R Rl B se e SRR B e B v, B S ANk as &
J& AT A B R SRR AT G BOR o AN R T AR
BB TN TR 285 T L35 3, BBUR <R LI 3.

#3 AEAFBRERNB SRR ER
Tab 3 The composition and formulation of different enter-
ic-coated samples

o 55

Fy AR | 5 ; i 5
PR FERIMEERIL, mg 68 68 68 68 68
BHgYgEE ,mg 3 3 3 3 3
Eudragit L100-55, mg 16

Eudragit®NE30D, mg 16

Eudragit®FS, mg 16

Eudmgit®N E30D/Eudmgit®FS( 1:1), mg 16
Eudragit®NE30D/Eudragit®FS(2: 1) ,mg 16
[)iA¢: P REOWE RE ORI
B kg/cn’ 3~5 6~8 6~10  7~10  11~14
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120

100 —e— Eudragit L100-55

m 80 —=— Eudragit®NE30D

E 60 —*— Eudragit®FS

% 40 —*— Eudragit®NE30D/Eudragit®FS(1:1)
Bk 20 —*— Eudragit®NE30D/Eudragit®FS(2: 1)

0 1 1 )
0 50 100 150 200

B I], min
3 AEIRFERE RSN RIARE A 2%
Fig 3 The accumulative release curve of different enteric-
coated samples
2.5.3 iR, EeH Eudragit®NE30D/Eudragit®FS(2:1)
AR, P RIAE 0.5~0.8 mm A FURL LA , SRR AL R
AR T2, 40 )il 4 188 J5 B 109% (4 4 AOAL)T B 6.5 mg) L 15%
(B OB 9.8 mg) L 25% (5 7 O i 16.3 mg) . 35%
(B R BOUBUR 22.8 mg) B9 1 22 WURLOLIS , T 7, X AT &
PE R R X HEIIETE . SRR A Y 5 25 9% i
£, TR R i R v JC A R A A 3L, T TR R 3
FFEHER  TE SGF A TR, T 7E SIF HOR U 553k 95 %
DAL FEARSE R s AL A B IR T 15.9% I, DRIAK I
JEEEA R IIVERE , TR I R A Jey e 8, 7 2 h i R il
AER SRR, (8 IS S W P R AR, AR B 2R . K
BB R I5 35 % , W AU AT TRAEAT BT RRAR , w] RE S H A= BT
SRR AT G, A, AN TR B AR T BR L RE RLF , (B W
RS 1, 225 25 W S A AT RS o AN TR i i A 8 T
HRE R IR RO 25 R L2 4, RPURI T & WL 5.
®4 FRBRARIEREFERIB SR ER
Tab 4 The composition and formulation of the samples with

different weight gain of enteric-coated film

. . Vi
ST AN G
AR R 1 ; ; i
BREFHIMEERL, mg 68 68 68 68
RRAHER mg 3 3 3 3
Eudragit®NE30D/Eudragit®FS(2:1),mg ~ 6.5(10%) 9.8(15%)  163(25%) 22.8(35%)
et BE LIS Rif B
TR kg/cn” 3~5 6~8 12~15 4~6
120
S 100
80 —~10%
g o i
£ 4o it 4
% 20
% 50 100 150 200

A, min
B4 AFEGAREREFRIEIN RIARER &
Fig 4 The accumulative release curve of the samples with
different weight gain of enteric-coated film

2.6 BBEBEALR FIRH

2.6.1 il ik, A AILAE R AT 4 2K PH101 S £F 4 &
PROSOLVIO0  FLIE JE# R AMINIE T, 48342 5 Hh i Jy i 1 3
2RI TR ST, O R #5735 1 it o 258 mg, 1
JiE 255 + 5% i 10~15 kg/em®,

2.6.2 FEBRKEI X T PR SR E T Sh M TR
SRR 5 . 45 5L 77 o DA £F 4 % PROSOLVI0 S A
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AR e, BA R stk &on] sk, i 76 5 R4
(10~14 kg/em®) o IEAP, SMITHEHET 4k 5 PROSOLVIO ) )75
TR I 25K, 12 SGF Hp AR, T 7E SIF A 30 min 3
BB R15 95% LA b, JEACRE RS 4 0 AR 78571 1
i) VRO AR SRR . 25 BT A S I 4 e
AbT5 R 35 R IIALTT 20 ANTRIAMINARIHEE il B4 B o3 RO 25 2R
W5, RBVBE R WL IET 5.
R5 AESMNERE BB RS TR

Tab 5 The composition and formulation of the samples with

different additional excipients

e i}
R AR . ) ; i
BEFERMEERIAROL, mg 87 87 87 87
SR PHIO0T  mg 153
A4 PROSOLVI0, mg 153
T mg 153
VER, mg 153
{IREN 4R, mg 10 10 10 10
ZHALRE mg 5 5 5 5
TR, mg 25 2.5 25 2.5
iikalica RAf RAF B B
Ak e RIF B %
B kg/cm' 6~8 10~14 4~6 2~5

120

—
(=1
(=}

S
”’42 80 —— LT 4EZE PHIOL
= 60 —=— fHET4EE PROSOLVI0
% T
B ik
20
0 : - )
0 50 100 150 200

IRF{A] , min
5 ARSMNFERHERE RSN RV A 2
Fig 5 The accumulative release curve in vitro of the samples
with different additional excipients

3 itie

ATC LA 4T 4 R PH101/42 B F2 F RL 2T 4k K /A Ak
WOEZ2 b (WON S E S i D TN U 29 N DA X 29 ]
YRR o RN 2T 4 22 PHI0T A9 Sk Fn gl v B4, 2 —Fb
BEUT 0 BRI 2E R, Ry AL 5 A A0S il 8 b I 1 3
2 H 5 W K BB ) S Ik PR R L AT SR R AN A B, A
TR R0 TN S R AT 2 2 1 70 A T IO A AL S 1 [
JE R 5 LRSI KR Y ST 2k Ay A ) A R AL i)
fif FEGRIBEL . AR BUR AL AR N AR 2R R P A
JZ#18}, Eudragit®NE30D/Eudragit®FS (2 : 1) 4 I AR,
A I A TR AR R A JRe M, ol A RS RO B B AR R AT

(58 BN, JE 20 DRAIE 25 W) RO AT & 255K 5 P ARG 4T 4 %
PROSOLVIO/ IR N EF4E 2 0 I ALY = 241 e 5E
70 K i i 390, HCAE Z2 ORI i B el 3] 1 RAF 22 b
SORAPERL B T IR WO Z MR, il ik T
A7 B AT AT AT 1155 2R e MR B i 5 22 R R e A
F7E SGF Hh 2 h Y REHILEE <5% , 76 SIF " ELAT B (il 1) i 7 R
Fitk, 30 min N B FURCE 553K 95% DL b ARURIE TIRER %
PIPEBEG LRI TRE o AU, SRR SE R Dy B ST g S T
SRR A SO R PR 5 i SE Ty A S IR RR S
Joes v i URRAE ™ SR T B8 S i A SRy Xof B LA, AR5
AR T B AR PR 22 JORE BIORUME T A R MEREE, I
SEELT MR RAE 7 BE O N B A SR MR BRI S
TR R A A PEZ 55 B R R — R R B TR
R A

Sk

[ 1] Raffin RP, Jornada DS, Ré MI, et al. Sodium pantopra-
zole-loaded enteric microparticles prepared by spray dry-
ing: effect of the scale of production and process valida-
tion[J]. Int J Pharm,2006,324(1):10.

[2] Beckert TE, Lehmann K, Schmidt PC. Compression of
enteric-coated pellets to disintegrating tablets[J]. Int J
Pharm ,1996,143(1):13.

[ 3] Debunne A, Vervaet C, Mangelings D, et al. Compaction
of enteric-coated pellets: influence of formulation and
process parameters on tablet properties and in vivo evalua-
tion[J]. Eur J Pharm Sci,2004,22(4) :305.

[4] FEZEZM SR YBH21022004 3%k £ 4w
I R ARFE[S].2004.

[5] Zhang W], McGinity JW. Influence of Eudragit®NE30D
blended with Eudragit®L.30D-55 on the release of phenyl-
propanolamine hydrochloride from coated pellets[J]. Drug
Dev Ind Pharm ,2003,29(3) :357.

[6] LecomteF, Siepmann J, Walther M, ef al. Ploymer blen-
ds used for the aqueous coating of solid dosage forms: im-
portance of the type of plasticizer[J]. J Control Release,
2004,99(1): 1.

[7] Aulton ME, Dyer AM, Khan KA. The strength and com-
paction of millispheres: the design of a controlled-release
drug delivery system for ibuprofen in the form of a tablet
comprising compacted polymer-coated millispheres[J].
Drug Dev Ind Pharm,1994,20(20) : 3 069.

(SR H 9 2013-12-19  f&[a] H 1. 2014-02-11)

(PERRE) RE—UEEHE) (CA) WREAT, WidigTs 1T

- 1972 - China Pharmacy 2014 Vol. 25 No. 21

HHEZEG 2014 4E55 25 4545 21 )



