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Preparation and Evaluation of Chondroitin Sulfate/Gelatin
Microspheres Containing Dexamethasone 21-Acetate
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*College of Pharmacy, Taegue Hyosung Catholic University,
Hayang, Kyungbuk, 713-702, Korea
(Received August 31, 1996)

Chondroitin  sulfate/gelatin microspheres containing dexamethasone 2l-acetate were
prepared by complex coacervation method and their release patterns were examined in vitro,
Microspheres prepared with a small amount of crosslinking agent had smooth surface and few
pores, but those with a large amount of crosslinking agent were more porous and less
spherical. In vitro release patterns were varied by changing polymer/drug weight ratio and
amount of crosslinking agent. The release rate of dexamethasone 21-acetate in the presence of
collagenase was faster than that in the absence of collagenase. Anti-inflammatory effect of
dexamethasone 21-acetate microspheres was more efficient than that of dexamethasone 21-
acetate solution in carrageenan-induced arthritis in the rat. On the basis of the above results,
we might expect the degradation and drug release rate of these microspheres to be regulated
by the degree of crosslinking and the level of enzymes. In patients with severe rheumatoid
arthritis who have high concentration of collagenase, more drug would be released from the
microspheres. An intra-articular injection therapy of rheumatoid arthritis with desired release
kinetics could be developed to enhance patient compliance and therapeutic index.

Keywords — Chondroitin sulfate,

Gelatin, Dexamethasone 2l-acetate,

Collagenase, Rheumatoid arthritis
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Dexamethasone 2l-acetate, gelatin(type A,
60bloom), chondroitin sulfate C sodium salt,
collagenase(Type VII, V), ethanolamine2 Sig-
ma A2XE] 7951 glutardialdehyde(25%
g9} KHPOLE Merck(Darmstadt, F.R. Ger-
many) AHE5E 93819t} Calcium chloride ¥
22 Shinyo Pure Chemicals Co., Ltd.(Osaka,
Japan)®l AEE, sodium chloridex Duksan
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Pharmaceutical Co.. Ltd.(Korea), potassium
chloride= Hayashi Pure Chemical Industries
Ltd.(Osaka, Japan). Na,- HPO,= Kanto Chem-
ical Co., Ltd.(Tokyo, Japan). phosphoric acidv
Yakuri Pure Chemicals Co.. Ltd.(Osaka. Japan)
o] AEL AHgsidtt. Filter membrane Alltech
(IL. USA)IXM 13 nylon 66(pore size 0.2 m)A|
Z3 Gelman Science Inc.(MI. USA)2| cellulose
nitrate (supor-200, pore size 0.2 m)A&FS A8}
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ing water bath(KMC-1205SW1, Vision Co., Ltd.,
Korea), spectrophotometer(Shimadzu UV-1201,
Japan), water bath(WB-30D, Jeio Tech Co.,
Ltd. (Korea) S5-It}
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3}48lod membrane filter2 gk th UV spec-
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orm g 83514 94 microsphere® 24 3E st
At
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cubationdtdth. 943 A7k ¥R 5001 A AR
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FEe 24590 A2 LYo Addag B
3 93 o oFEE& FH3IR] &2 microsphere® 34
A& S3rrt.

Collagenase B WEHAMQ A4S uhE M

Dexamethasone 2l-acetate® -3t micros-
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o3t WA, carrageenan® 2 #AGE A7
dexamethasone 2l-acetate3H+ microsphere 3%
A (100 pg/300 ) 50 WE FAZ Az AP
| dexamethasone 21-acetate®f microsphere &
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Figure 1—Scanning electron microscopy of chon-
droitin sulfate/gelatin microspheres containing dex-
amethasone 21-acetate: polymer/drug=5/1, 25% glu-
taraldehyde solution 50 pI(A), 25% glutaraldehyde
solution 1 mi(B)

Table I—Size of Microspheres Containing Dexamethasone
21-Acetate

Diameter

Polymer/drug ratio (w/w) (Mean+S.D.. pm)

20/1 8.5+2.42
15/1 10.25+2.75
10/1 11.1x4.77
5/1 8.6+2.01

Prepared by using 25% glutaraldehyde solution 50

SRRl EE Al AYE BT BYEc] 2Aa
3l o]f= Figure 1914 Hox)%o| EFE2¢H|
=gl o] Z71~E micropshere®l] pore7} %ol

A7) dEd Aes Algd.

Table Il BXo] EFet2gds|=g 4& 50
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Table II— The Effect of Amount of Crossliking Agent
on Drug Incorporation Efficiency

Amount of 25 % (v/v)
glutaraldehyde
solution (up)

Drug incorporation
efficiency (%)

50 63.1
200 45.5
400 41.4
1000 45.4

Prepared by employing polymer : drug ratio as 5: 1
Drug incorporation efficiency =
actual incorporation (W/W%)
theoretical incorporation (W/W%)

X 100

Table II— The Effect of Polymer/Drug Ratio on Drug
Incorporation Efficiency

Polymer :
drug ratio (w/w)

Drug incorporation
efficiency (%)

201 70.1
10:1 6.7
5:1 63.1

Prepared by employing glutaraldehyde 50 pi

100

80

60

Amount of drug released(%)

o L e A J
0 5 10 15 20
Time(day)

Figure 2—In vitro release profile of dexamethasone
2l-acetate from microspheres into phosphate buff-
ered saline(pH 7.4, 37°C) containing 0.38 mM CaCl,
as a function of the amount of 25% glutaraldehyde
solution. ®: 100, A; 200, & 400, ®: 1m] :
Polymer/drug ratio of 5/1.

oF2H|7} 10: 1004 B &0l 7HF &34}

In vitro 0IMQ] &4E WE AN

Figure 294 Holx ule} Zo] Z3A|9} oF&7ke)
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Figure 3—1In vitro release profile of dexamethasone
21-acetate from microspheres into phosphate buff-
ered saline (pH 7.4, 37°C) containing CaCl, as a

function of polymer/drug ratio. ®: 20/1, A: 10/1,

® . 5/1 . 25% glutaraldehyde solution 50 .

80 p

60 |

4}

Amount of drug released(%)

0 A R R :
0 5 10 15 20
Time{day)

Figure 4—1In vitro release profile of dexamethasone
21-acetate from microspheres into 37°C. pH 7.4
phosphate buffered saline containing 0.36 mM cal-
cium chloride without collagenase (®) and col-
lagenase type VII 300units (®) . polymer/drug=5/1.
25% glutaraldehyde solution 50 uI.
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Figure 5— Normal articular surface of femur in
the rat

Figure 6— Articular surface lesion in arthritis in-
duced by carrageenan in the rat
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Figure 7— Articular surface treated with dex-
amethasone 21-acetatemethasone solution after
carrageenan treatment in the rat

Figure 8 — Articular surface treated with dexameth-
asone 2l-acetate microspheres after carragee-
nan treatment in the rat

Figure 9— Articular surface in arthritis induced
by carrageenan at three day after injection of
dexamethasone 21-acetate solution in the rat

rageenan®® 935S FEAIZl F dexamethas-
one 2l-acetate®r# microsphere FEN-E FA3E

A2, BIAIG FAG oL T BAFA @
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Figure 10— A Articular surface in arthritis induced
by carrageenan at three day after injection of dex-
amethasone 21-acetate microsphere in the rat
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