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Preparation and in vitro releasing property of aspirin-LDHs-chitosan microspheres

WANG Qiping' ,LI Hui® ,WANG Huiyun® ,SUN Shanshan® ,DING Lin* ,ZHANG Bo* ,QUAN Xiangao
(' Rencheng Health inspection institute , Jining 272000 , China;;
*School of Pharmaceutical Science , Jining Medical University , Rizhao 276826, China)

Abstract: Objective To prepare the aspirin - LDHs-chitosan Microspheres,and study its in vitro release
properties. Methods The aspirin-LDHs-chitosan Microspheres were prepared with zinc nitrate , aluminiumni-
trate and chitosan as raw material , aspirin as the model drug. The microspheres are characterized by Fourier
transform infrared spectrometer ( FTIR) ,Malvern laser particle size analyzer, UV-spectrophotometer(UV) ,as
well as Electric microscope. The influence of dosage of aspirin,amount of Cs-LDHs,ratio of aspirin / gelatin
and dosage of crosslinking agent on the drug-loaded and entrapment rate of microspheres were explored. And
in vitro release experiments were used to study the drug release properties of the microsphere. Results Re-
sults showed that the average particle size was 2793nm under the optimal conditions of the dosage of aspirin
3% ,the amount of Cs-LDHs 0. 03g,the ratio of aspirin / gelatin 1: 8,and the dosage of crosslinking agent 0.
S5ml respectively. Conclusion The shape and size of microspheres are uniform. aspirin - LDHs-Cs Micro-
spheres is pH-sensitive and tends to show a larger release percentage in the phosphate buffer solution solu-
tion.

Keywords : Layered double hydrozide ; Aspirin ; Microspheres ; Controlled-release

- 59 .

] ] DC AR A T B A 22 5 A B S A1)
B TARS AT A 25 . e PR L, Bl =] DEAR ok
SR FAERUIR T AU 5 38 Rk LA PR
FAGITEN . HATE O A i SR 54
# [ FpIUH | 5T oz Be Rt H (JY2013KJ022) 5 3 7

P& 2 e UM Rk 47 5242 (JY2017KJ048 )
ALBEFESE 1458 E, E-mail; quanxg3696@ 163. com

BT 2T 790 LI R BRI B ) A 2 i
T R 5 % TR T ) A e BT ] D A )
BRI o kA — R B R R A, R
FIR 3T AORHE o B, Je B 52 R (CS) |
WIURE S5 BRI VR AR o S AR 4 24 ) 4
A LDHs JZ M 2 [, T nl 24 )-8 K 2= A ) IR 1) 4
TR DA A Cs 4 A LDHs JE %



- 60 - FTBEERFER 2018 4E 2 A% 41 #5851 81 J Jining Med Univ, February 2018, Vol. 41, No. 1

AL T AACGOR IR, FE A A B2 sk
AR IEEIAR D o

1 EE5iEHF

1.1 3%

UV-2450 5400t e ( H AR B i A ) 5
Nano-ZS90 /R SCHOEKE AL (J¢ B By /R SCA A ) 5
£y HE IRTracer-100 ZLA0 73 6O EETH ( H A B HA
A)) ; DZF-6020 BYE 25 T (F IR IR S0 A7 FR
AFIBES TR ) s ZRS-8G B B H IR A (KA
KRR EBHCA R T s A9 WA (HAJE
) o
1.2 XA

TR EE (AR, BB SO ABRA F)) s AHIR R
(AR, R E i KAk A PR w)) 5 Big w) UG Ak
(99.7% A5 WA /KA LR RA F]) 5 50 b
(Cs, Bt ST 90% , K HE T b T K B Ak 2 1A
J7) 5Span80 (AR, K ¥t L i 1k 7 1 7] A R 2
al) ATl B (AR, REEW E FRALTARS
A]) s RO TEE(AR, BHPEWIE T ) s R (w
=0.25, AR, R RH# AL F R A FRA R o

2 7k

2.1 Cs-LDHs # S &g 4 %

# 0.7000g Cs T 35mL [WESFRE W, A
5.9500 g /NIKAREEREER 3. 7503 JLK A RS ERER
il AR W . R AR RIS T 4% 52ml
i 27K (2% ) B U A 2 3h i i h 15 2R A
VT . BHIR G AE 40°C 2 N HE 3h, 15 21T
VE K UTTE L U8 VRIS = B TR AR 60°C S T
ZEHl 24h, 24h JFBUEDITELE 100°C 544 T 243
% 5h J5 , 133 Cs-LDHs,

2.2 ASP-Cs-LDHs 43k 64 %) &-

B 0.0300g | iR%14% H ) Cs-LDHs F10. 3000g
B[ HJ VT AR 2. 50008 BHJiE, BT A 10ml 2518 7K 7 (50
+0.5) CRZRIBE PR FEIE A W AE R KA
£ 100ml 3 {47 35 i A 2ml span-80, 78 43 $i
TER B W, VE A e S 2 A W8T
A B R ZEFE 10min JE A C W, 4 C K
A AC KB IR Tml 3 R, B 4L 1h,
ZJE Iy A R A | SRR EOR . g e
WS TE 40°C 25T Has T T2 S 155
ASP-Cs-LDHs f#EK .

2.3 T3] IR ARARE K 0 25

K2 FREC ASP FRAE S 0. 0040g JL A 200ml %5
s, IR 95% CEEM R R A2 LI E R, T
BATE 4 % B 10 .20 .30 .40 50ml E 100ml %¥
i, 95% LR A . XA E] 2.4.6.8,
10png/ml 5 46 BE (9 ASP ¥ 2 2840400000
FETHCIEH 5 3 s R K 29 250nm,, i8@
LT EE A 1R BIARERTZ (& 1) , ASP
1E 2 ~10pg/ml f77E RIFIEME R, mIA T fE N
A =0.0044¢ +0.0457 ,R2 =0.9992

07

0.6

0 2 4 6 8 10 12
FIRIARRE /ug » m17

A1 ASPArf#& A

2.4 ASP-Cs-LDHs #t3f 613t % KRB0yt &

FaHFREL 0. 05 g k25 f ek B FHeii b, inA
50ml 95% Z, 18 37°C 2k FHig £k 8h, i £ EL 10ml
JEW T 100ml A, 95% L WEE R, WG
B R HAER (AKX D) MEiE(AX2) .

R = HERP AP TR/ AR B2 (1)

Byt = ok 25 T ht/ AR 1K o

(2)

2.5 ASP-Cs-LDHs %3k #4 %4

CLAMRAE SRR B ML AL 8RR, R 5
IRTracer-100 ZLARM3 Y6 GCRETT AT AL, 4338 % 0.
5 ~ Lem, JeERSE ] 7800 ~350em™

TR R A% K B A I R ) 2R SO b
FEA(JEE By IR S0 F)) L Lh SR 0 FA I =
Y153 UG 43 S EA T EL AN R AR 1) 0 4

HLG R DA AR & 45 00 T iR 4 2 Tk
FEHE AU USRI

SHMAT L4y G BE T SR UV-2450 XU HR
SHNT WA ST, M e
2.6 ASP-Cs-LDHs # 3K 64 7k 5%k 52 3

il g5 pH =1.2 PR RV i (15481 15 ) A pH
=7.4 (IBEIRER 5 vl (BB TR o



i

F2f 4 2018 4E 2 H 45 41 3555 1 ] ] Jining Med Univ, February 2018, Vol. 41, No. 1 - 61 -

FREC 25mg ASP-Cs-LDHs fek & T iE M 48+,
A Sml AR BB IER PR LR IR AR o 2
JE TN BT AR v I HH PR AR
B 400ml, FEAUARAIELEE 37°C . 735F 30,60 .90
120,150,180 240,300,360 ,420 ,480min HUFE: Sml,
SPORE I RIS b S8 Sml BT Bt R BE 5
HEPRc (~03)

n-1

VeZpi + V,C,
Er = i

mdng
Er Jg Bl =] DEAR Y R R &, % 5 Ve g BRI BT
EARAT, % 5 VO R IS BERHCR AR, ml; p, S5 i
UCEA T, BB 2, gm0 Ok B R
A T G my,, R IR UK A B, 23D Ry
ASP-Cs-LDHs BRI 2255, % .

3 HRSIR

3.1 YA Bk @R R ARG RN E L

SO P 2 4 BT ) UC b 5 ik Cs-LDHs i i ¥
I P B, A A P B2 ek
SR FIARZ kS, TR A2 Ok ) 46 e %
.
311 BTRPCARS MMM 5 Cs-LDHs [
KWy 0. 030g, WK FiT it 2 2. 508, 11— 5 FH it g
Ll A2 B ) DR 5 R L 0 HL 20
FLEFRAIEATIN A , 2 0 ) DGR e Bk 2
Ui SR . WL 2,

x 100% (3)

1 2 3 4 s
FIBAEHNSE /%

B2 FTa) AR 2 bk b A R
5&RHGZ XAl

H11& 2 AT LAFE B B R DR B o0 EEAS ()
XCER Y G M2 B RN, iE 0] AF
LB RN B 255 P o5 o0 FE A 5 KT 4
KA G2 HEAE 3% I Bk e K AEL, Z )5 -T2 R %
UERA 3% B4 ] ] DB AR il 46 SRR de K A H A28 A
AT ) DT AR i 01 AR ) Jo =2 M) 3k 3 e R 2

FEBE, BT AESE 3% B ] DEAAAT: il 28 SOk i) B A
BAZ

3.1.2 Cs-LDHs L AR [ 5 Pl =] DTk
R 3% , WA AR O 2. 50g, I BT 1ml,
278 Cs-LDHs (14 FH 2t il 4 Bk, 9 X FL 280 2 4 A1
AERGATIAE, 2] Cs-LDHs £ A0 X ek 2
R HAEPRI L . WA 3.

8 8 8 3

£
- 658
8 -=-aE {»

00 0.03
Cs-LOHsNE /g

B3 Cs-LDHs R A& 3Pk 6,3 5
R s Ak Ed

M 3 75 Hi B Cs-LDHs & A 1S 22, il
BRAEFRME A EHYE FFEE HERA RN
0.03g A ik 8 e RIE. ZJa M4 2 MRS, i)
4 Cs-LDHs % A5ty 0. 03g S il #5 1k 1 e fFE 4%
N
3.1.3  PyE]VCAR/ BB A LS [ B ]
VG AR 5 H3% , Cs-LDHs Fi & 40. 030g, 1 1%
oA Tml, 0% BT ) DT AR B S B 491 i 45 0K, X
A2 AL B G TN , 22 i BT ) DT B A
E % iR 28k 2 B 5 A0 R ) s i T £ L IT4

60

- 50

HHB /%
6k m w & W @ N
——

- aHE
—A— 58

15 1:6 17 18 19
B3 ) TAk/BAEE

A4 8] BN/ AR K OHERRGZHY AL

HI P 4 75 H B ] DTS5 S A A3 A X ek
BRI AR, SO XL AR
R A e w] DEAR S R HE ] 1 8
A IR 19 f B 3 5 82 IR B de iy, Ui L EE
IR 5 e 0 T Y R R L. 255 5 Rk
F 1 81 BT ] DT AR/ B SR 1l £ sk



62 - FTBEERFER 2018 4E 2 A% 41 #5851 81 J Jining Med Univ, February 2018, Vol. 41, No. 1

3.1.4 RTEEFE AR R R DEAK R
3% ,Cs-LDHs &~ 0. 030g, i FH &N 2. 50g, B
AR R A Tk, I R 2 i A R
AT , 2zl 6 1 8 X ok 2 2 i 5 fu e
2. WE S o

70
8 60
yd
50
6
€s Qe
[::]] b
G 4 . 30 @
5 58 2
3
- aE 20
2
10
1
0 L L 0
03 05 0.7 09 14
EZEEAE /nl

AS R-BAZTNHROHERBEBZTOY AR

H L5 A H S R 1 X Al SRR A
R R Y, A5 BEE TR R P 1
T Jt AR AN 24 F R Y BT AR R R S A Y
FHENLZ 0. Sml,
3.2 ASP-Cs-LDHs #4314 £ 45
3.2.1 kM EHE  SRAEMLHS LR
RGOk, A9 e ( H AR JE ) WL P
& K6,

Ho6 mkZMmAHR
1 1 6 45 i GOsR I CBRTEAR 4, /N5

3.2.2 BIEKRORLEE M R & T 2w
A2 IR , A S 2R STHOBRLEE AN 5 AP ks
o WK T,

Size Distribution by Intensity

40

- " /\ =

01 1 10 100 1000 10000
Size (d.nm)

Intensity (%)
N oW
S

B7 #fBEpyf
TR 14 - ¥R A% . 27930m , PDI £ 4> i 2 5
0.436, kifeGFEoK,

3.2.3 ZI4MERAE [ 8 DB E]PEAK, Cs, LDHs A
B BRI ZL A T 18 BT ] DE K (8a ) Y 7E
3300 ~2500cm Ak {4 45 AF W W i -COOH 47 4iE T
M HACiEE , 75 1740cm A PR A IR HAC IS Sy 2 37 T Bk
C =0 My Pk shig , 78 1189cm Jy C-0-C Mg,
£ 1610 1574 1458 Lem Ab f 5 AL IR LI Dy 2 A )
PRohig. RN (& 8b) £ 3420cm AbJ-OH iy fif
AadRsh, WAL 1599 em b2 NH, 14 45 4k 3 1 i
I, LDHs (5] 8¢) 7£ 3500cm Zr A7 4k W g b I S22
[ 7 A {1 246 41 3 35 7 , 1369 em Ay 5k PR 1 1 1) fif
Akl , 1621em N J2 ] K 53§ O-H 1y 22T dik
g, WAHER(E 8d) FAME A 1369em kIR
WE T RIMP4EIR S, 385 1740em Kb 12 BRI Bk 5
AR A 4 IR sl WA 58 SR AR 0, TT LAY S8 AT
Wl e FE T A o X T oE R LRI R a2
45 LDHs J'JZ 1 #Y-OH fb A i SR R S

®
wid

W wm w0 o mm  wo 60 0 ike 0 s &0

o 20 W e 1 o s e

a:FT3] LAk ;b: o o8 ;0 LDHS, d: K 25 3k
B8  4rsphirsfhitH



WTEFBEFR 2018 4E 2 HEE 41 5 1 #1  J Jining Med Univ, February 2018, Vol. 41, No. 1 - 63 -

3.3 78] EARBL R IR 6 RSN R

HI IOt , FERLADL B R, Bl ] DE b O 24 7
AEAWI30min R T £930% , 7E240min JL-F B¢
45 MR AE240min 1) Z3HREUE A 20% oty
1E420min i SRR BT 24, 37% , Z )5 LT
PRIFIEE , o R BB 2925 93% o i 10 A]
AR AL W BT ) DS AR RO} 24 78 2 %) 30min
BERCN3T % oAy, #E150min 22 A7 REFIORGRE 5 ek
EYITh AR HE A 218, $150min 72 47 BN
PR, 7E360min B AR AE , fie K R IT R il 58.
03% o i1 I 1L Al 40, SRR PEAR DU 180 1) SR BT
JE R T AR B P ) R R

60

50

8

RREME /%

N
S

—a— (AR

"
S

o
°

30 60 90 120 150 180 240 300 360 420 480
#ihediE /min

B9 MIRARLE & P e B &
(pH =1.2 4 3 8% )

g

BRIFHE /%
g8 & 8

—— A

~
S

.
o

0

0 30 60 90 120 150 180 240 300 360 420 480
A8 /min

B 10 keI iR P e Bk v &
(pH =7.4 B 3 % i)

8

LIFHE /%

—— RN
—a— R

30 60 9 120 150 180 240 300 360 420 480
588 /min

A 11 R AL R AL B R P a9 A &

4 it

LA Cs Al Cs-LDHs 2 52 5 304, i i A 1E A A
AT A5 BT R 2 ) R Rk Cs-LDHs-B =] DU Ak ;
FER I PE AR 3% 0. 03g Cs-LDHs FI74 0.
03g Bl e VEAR/ WAy 1: 8, 0. Sml [ - F i
0.5ml YZ&PET , Bl 15 sk PE 47 RLAR J Al 2],
FOF-RRIAE D 2793nm ; (RSB I0 F 7% 2% % fik
ERTACERAO RO pHEA — 2 Y BURE , 7EBL UL
G RE S G L S

SE 3k

(1] fRsds, /B &, 24 9T 5] 124 A 9 A1 i A [ 1],
o B IR R 25 52,2009,26(7) ; 542-545.

(2] WAHM, 2 AT, AROHBAR/ ZH LN
RESGHHERLEMERE[)]. LoHHF
#%,2010,27(1) : 43-50.

[3] Rinaudo M. Chitin and chitosan; properties and applica-
tions[ J]. Prog. Polym. Sci. 2006. 31 (7) :603-632. DOI
10. 1016/j. progpolymsci. 2006. 06. 001.

[4] Wang SF,Shen L, Tong YJ,et al. Biopolymer chitosan/
montmorillonite nanocomposites ; prepatation and chatac-
terization[ J]. Polym Degrad Stabil,2005,90 (1) :123-
131. DOI:10. 1016/]. polymdegradstab. 2005. 03. 001.

[5] Mao C,Qiu Y, Sang H, et al. Various approaches to

modify biomaterial surfaces for improving hemocompati-
bility[ J]. Adv Colloid Interface Sci,2004,110(1-2) .
5-17. DOI:10. 1016/j. cis. 2004. 02. 001.

[6] Guo L,Liu G,Hong RY,et al. Preparation and charac-
terization of chitosan poly(acrylic acid) magnetic micro-
spheres[ J . Mar Drugs,2010,8(7) : 2212-2222. DOI;
10. 3390/md8072212.

(7] BB R, 2k, A, F. PR R & o5 ok 69 it
[J]. 5 = AF 7L 53R % ,2015,34(4) : 57-60.

(8] 447, E%,%%,5. EXKEHRALTREA- LR
MR BRI & T LR LRI BEAR
[J]. 37 B F B4R ,2016,39(4) : 237-240,244.

[9] Zheng JP,Luan L, Wang HY et al. Study on ibuprofen/
montmorillonite intercalation composites as drug release
system[ J ]. Applied Clay Science,2007,36(4): 297-
301. DOI;10. 1016/]. clay. 2007.01.012.

[10] Sun Y,Gu L,Gao Y,et al. Preparation and characteriza-
tion of 5-Fluorouracil loaded chitosan microspheres by a
two-step solidification method [ J]. Chem Pharm Bull,
2010,58(7) : 891-895. DOI:10. 1248/ cpb. 58. 891.

(T#% 68 )



- 68 -

(11 ]

FTBEERFER 2018 4E 2 A% 41 #5851 81 J Jining Med Univ, February 2018, Vol. 41, No. 1

Chung HW, Lee SG,Kim H, et al. Serum high mobility
group box-1 (HMGBI) is closely associated with the
clinical and pathologic features of gastric cancer[J].J
Transl Med,2009,7: 38. DOI: 10. 1186/1479-5876-7-
38.
Bao G, Qiao Q, Zhao H, et al. Prognostic value of
HMGBI1 overexpression in resectable gastric adenocar-
cinomas[ J]. World J Surg Oncol,2010,8: 52. DOI;
10.1186/1477-7819-8-52.
Yu SH, Spring TG. The interaction of nonhistone chro-
mosomal proteins HMG1 and HMG2 with subfractions of
H1 histone immobilized on agarose[ J]. Biochim Biophys
Acta,1977,492 (1) : 20-28. DOI: 10. 1016/0005-2795
(77)90210-0.
Bustin M, Lehn DA, Landsman D. Structural features of
the HMG chromosomal proteins and their genes[ J . Bio-
chim Biophys Acta,1990,1049(3) . 231-243. DOI . 10.
1016/0167-4781(90)90092-¢.
F, Sorci
(HMGBI1 ) /receptor for advanced glycation end prod-

Riuzzi G, Donato R. The amphoterin

[12]

[13]

ucts (RAGE) pair modulates myoblast proliferation,
apoptosis,, adhesiveness, migration, and invasiveness.
Functional inactivation of RAGE in L6 myoblasts re-
sults in tumor formation in vivo[ J]. J Biol Chem,
2006, 281 (12 ). 8242-8253. DOI. 10. 1074/jbc.
M509436200.
Zhang 7 ,Wang M,Zhou L, et al. Increased HMGBI1 and
cleaved caspase-3 stimulate the proliferation of tumor
cells and are correlated with the poor prognosis in color-
ectal cancer[ J].J Exp Clin Cancer Res,2015,34; 51.
DOI:10. 1186/s13046-015-0166-1.
van Beijnum JR, Buurman WA, Griffioen AW. Conver-
gence and amplification of toll-like receptor (TLR) and
receptor for advanced glycation end products ( RAGE)
signaling pathways via high mobility group Bl
(HMGBI1) [ J]. Angiogenesis, 2008, 11 (1): 91-99.
DOI:10. 1007/510456-008-9093-5.
(YeFmHEE 2017-10-09)
(A HE: HEE)

(E#% 63 )

[11]

[12]

Huang L,Sui W, Wang Y, et al. Preparation of chitosan/
chondroitin sulfate complex microcapsules and applica-
tion in controlled release of 5-fluorouracil[ J ]. Carbohy-
drate Polymers,2010,80(1): 168-173. DOI. 10. 1016/
j. carbpol. 2009. 11. 007.

Xu Z,Zhang J,Cong L, et al. Preparation and character-
ization of magnetic chitosan microsphere sorbent for sep-
aration and determination of environmental estrogens

through SPE coupled with HPLC[J].J Sep Sci,2011,34

(1): 46-52. DOI;10. 1002/jssc. 201000640.

[13] Arls R, Bk X K, R, . o RB-HERBARE

[14]

F o9 h BB H 5t BSA a9 5B FRIT]. ks
HF 2 48.,2005(4) : 598-601.

G, TE S, TH, 5. FTRES/ EH LN LG

BB B R EHEERFR]]. FTEFXRE
38,2014 ,37(4) ; 251-255,259.

(KRS EH 2017-09-15)

(A HiE - ARE)

. R -

(FTrEERFHR)ZMWEFEIHEHS

3 2017 4 B AT F13ER % (CICR) 223t : (G 7 B 4 B 3 4R) & LB A3 90k 591, %
A -Fi£ % 0.577, 41 5 £ #5 .

A 4 4590



