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Rheumatoid arthritis shows the highest disease rate in autoimmune diseases. Therapeutic drugs for
rheumatoid arthritis are classified into two categories, disease modifying anti-rheumatic drugs and anti-
inflammatory drugs. Both drugs cause systemic side effects; therefore, the establishment of local administration
of these drugs is desired for safe therapy. In this study, we investigated the intraarticular disposition of anti-
rheumatic drugs (bucillamine and celecoxib) after local administration. When both drugs were administered to
rat’s ankle joint cavity as a control formulation (solution), both drugs quickly eliminated from the ankle joint
cavity regardless of their physicochemical property and dosing amount. T, of bucillamine and celecoxib in the
joint cavity was approximately 4 min and 9 min, respectively. Liposome and microemulsion were chosen and
evaluated as the formulations to retain drugs in the joint cavity. Ty, of both drugs was prolonged more than 30 min
by liposome. It is speculated that the entrapment of drugs in liposome increased apparent molecular weight of the
drugs and decreased permeability of drugs through synovial membrane. Microemulsion also extended Ty, of both
drugs. Interestingly, the enhancing effect of drug retention in the joint cavity by microemulsion was significantly
higher than that by liposome although the particle size of microemulsion was approximately 1/500 of liposome.
The viscosity of microemulsion was much higher than that of liposome; therefore, this may relate to the higher
retention of microemulsion in the joint cavity. In conclusion, the formulation with higher viscous property is

promising for longer retention of anti—-rheumatic drugs after intraarticular administration.
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F\, DMARDs B#% 7% 2 £ 23% v, S5H, B
HEMERIET ) v < F W EYE (Table 1) 12HE:D
%, DMARDs % 2 7 0 A R#| % B 145 & FEmm
I12#%5-9 % Step-down bridge FIEHELE S LT W
20, BEEREGEMERARICX 23y 7747 v
2 DAET %, BIEIIEN O By E » IR L
L, WREHRHT2ICIBr AZET 20
lmmmx@%%ﬁ+ﬁ%ﬁ?%fmax
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AR T, KEMD ) v < FipEROET Vv
L L T DMARDs O bucillamine %, %7z, JEEME
DV U< FIHEEEDOETVE LTIERAT oA KK
Pt % fiE# (Non-Steroidal Anti-Inflammatory Drug :
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1. B

Bucillamine 13 K J7 38 i T2 #R & 4t (Shiga,
Japan) 25 ft5 S 417z, Celecoxib i% Apin Chemi-
cals Ltd. (Abingdon, UK) 2 5EA LTz, ZH b D
Y DAt 2R R % Fig. 11271 L 72. L- a -phosphatidy-
Icholine hydrogenated (HEPC), 3 X Uf cholesterol
l% Sigma-Aldrich Chemicals Co. Ltd. (St. Louis,
MO) »5HEA LTz, Gelucire 44/14° 13 CBC

Table 1. Diagnostic Criterion for Early Rheumatoid Arhritis

criteria

SN VB L =

tender joint (3 or more joints)
swollen joint (2 or more joints)
joint stiffness in the morning
rheumatoid nodule

abnormal ESR or abnormal CRP
high-positive rheumatoid factor

patients with fulfillment > 2/6 are diagnosable as having early rheumatoid arthritis.
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Figure 1 Chemical structures of (A) hydrophilic and (B) lipophilic anti-rheumatic drugs
used in this study; (A) bucillamine (logP: 1.28, Mw: 223.31), (B) celecoxib

(logP: 4.21, Mw: 380.31) .
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H&xft (Tokyo, Japan) X D ft5- & 417z, Dicetyl
phosphate (DCP), propylene glycol (PG) I X Of
polyethylene glycol 400 (PEG 400) 7 % 7 4 7
2 7 #E&tt (Kyoto, Japan) 2 HHEA L7z, %
DO OFHIESL X ORI HBRRO b 02 Hwv
7z.

2. XEREY

EEREIY L LT Wistar REEME T v & (FRE 300
~350g) (HA& = 2 = vy —#R+t, Shizuoka,
Japan) AWz, KB X Uk HHICERRS
&, 12K OB 1 7 v (Light 6 1 00~18 :
00, Dark 18 : 00 ~ 6 :00), fHiRE (24 £ 1°C) T
— A EFHEE 21T - 7.

3. EYHAMATFRAIDRAR

3-1. EMHAURY —LEFDORER
3-1-1. Bucillamine # A J RV — LEE|DFAR
VAR Y — A DI L Bangham EITHE U TIT o
o Fhbb, FRATIRAALEY VIEEL
cholesterol 3 & UF DCP @ chloroform YA R % FI HL
L, chloroform THEEHN L CTEAS L. 2D
%, 0—2 ) —zNRV—X—%HWTHEL
L, WEZEKZE K S 4 72, Bucillamine #f
AV RY — b O%E, 5507 EIC bucillamine
VAR L 72 PBS ¥ (10 mg/ml) %Ml Z, vortex
mixer * W THBRE L Z2ICHBEL . B0
720 RY — ZEEIW % 25400 X g, 15 7 [l O
SBEL, biE% PBS CEMT 2L 3D
RS Z &I & D RE A D bucillamine & FrZE L,
bucillamine H A Y R Y — L BHF| & L 72,

3-1-2. Celecoxib # A RV — LHF DR
Celecoxib H AV RY — L DA, VARY — L4
O FH%E 7T bucillamine B A Y R Y — & & Al
DHFEIT X D FE L 7225, celecoxib 1% JEVEME 23
m Y RY —LEEZEHENITREE NS 120,
chloroform A (0.5 mg/ml) & LTV VJEE L &
OF cholesterol, DCP @ chloroform Y& 120 L,

WM E & F 7 \WPBS THIE A TE2ICHIEES 5 2
LI1ZX D celecoxib BA Y RY — 2 & LTe.

3-2. EYHAIAII7AIVILY 3 VEAID
ot

3-2-1. Bucillamine # A~/ 70T v/l g 8
[oHEE]

Bucillamine #f A~ 4 7 v = < v ¥ 3 v &l
DB Itoh & DHEIZHE L TF o 70, 3% b
%, oil & LT T 2% Gelucire 44/14° % 60°CIZ
PniR U Bt f# 7%, Surfactant/Co-surfactant (S/CoS)
& LTS 2 PG/PEG 400 = 1/ 1R B L O
bucillamine % Z N Z AR L &TEZRALTZ. £
D%, H8E W H P Ultrasonic Disruptor UD-201
(k&4 b 3 —F5 T, Tokyo, Japan) % W T
WA 50W Iz T2 orMEERLE S 2 2 LTk
D bucillamine % B ITEM S 72, Z O %
Ay b TV—FREX—F—PC220 (XA T v
rzUax%t, Saitama, Japan) T 60°CIZANZAL 721%,
water TN L, 6 FEfHEMICEET L Z L2
LO~A7uvxz< vy a vEA (oil 1 S/CoS :
water=4 :1:1) %157z, HHFIH bucillamine J2E
¥ 10 mg/ml & L7z,

3-2-2. Celecoxib #HA Y1 7O I~V 3 8H
PHHED
Celecoxib #f A~ 1 7 v =< vy = YEIFNL,
bucillamine $fA < 1 7 0 =< V¥ = 8K & [@kE
DHFEIZX AR 7225, BHIF D celecoxib
E1X0.5mg/ml & L7z,

4. EYRS5 % OBRIETNENRE O

Sodium pentobarbital (K H A< & B FE k2
#t, Osaka, Japan) MFET, 7 v MERHME %
TR & D B & w704k, BEETPYIC A R 20 pl
% ¥ ) ¥ ¥ 702N (Hamilton Company, Reno, NV)
WS ZEITX D 0 MHITTES LI, &
LE#B LTS, 10, 20, 30, 60 #&IZBIO> Y
VIVEHOWTHEBRE 2N N2 pl FELL T2, W
> 7 )VHI @D bucillamine 3 & OF celecoxib DL %
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PITROAEIZX DHEIEL T,
5. Bucillamine EEDHIE

¥ v 7 )V H bucillamine & 13 Beaudry 5 O
ML T o7, Thbb, BoNRYY FU
2ul 1z, pH92 b ) RIEEFEE K 900 ul B £ O
isobutyl acrylate (F1JG#H3E TR 4, Osaka,
Japan) 98 ul Z N Z TIRA LT7:4%, 90 =R T
FUS S FER LTz (Fig. 2). RIGROY > 7
2V 400 pl 12 50 pl/ml WER#EY)E (Tiopronin) &
BN ) RBEBRAEMEI ¢ acetonitrile (95 :5) RIK
100 pl Nz TIRA LT, 55 729K 200 pul 12
acetonitrile 800 ul % il 2 TR A%, 5300X g, 5
SRHELDBET 2 ZEITE VBRI /T 5
7z, 2D _EiE 800 ul #EFELIN T CRIE S ¥ 7.
water - acetonitrile (1 : 1) DRI 150 ul THIAME
SX72H D5 ul % LC/MS IZ{EA LTz, LC/MS 1T
L BMERMFIIDTOHE) TH 5.

System: ACQUITY™ Ultra Performance LC (Waters
Co. Ltd., Milford, NE), Detector: ACQUITY"™ UPLC
TQ detector (Waters Co. Ltd., Milford, NE), Column:
ACQUITY™ UPLC BEH C18 (1.7 ym) (2.1 i.d. %
50 mm, Waters Co. Ltd., Milford, NE), Mobile phase:
(A) 10 mM ammonium acetate : (B) acetonitrile

Time (min) A% B% flow(mL/min)
0.00 50 50 0.30
0.10 90 10 0.30
0.80 90 10 0.30
0.90 50 50 0.30

Tonization: ESI (negative), Internal standard:

tiopronin, Column temperature: 40°C, Source
temperature: 120°C, Desolvation temperature: 360°C,
Desolvation gas flow: 600 I/hr, Cone gas flow: 50 I/hr,
Cone voltage: 35 V for bucillamine, 22V for tiopronin,
Detection: 478.40 m/z for bucillamine, 290.26 m/z for

tiopronin
6. Celecoxib BEDHIE

P> 7 )VHA celecoxib {2 13 Barrientos-Astigarraga
SOFEIEL T oTe. TUubb, BoRTY
Y72 ul iz, 50 pl/ml NASHER)E (Nimesulide)
& H water : ethanol (50 : 50) R 100 pl % fn 2 T
RBA LT, EFRXIN D CTHE S+, mobile phase
100 pl CTHEIFFESET72H D5 ul % LC/MS IZHEA
L7z LC/MS I & 2 ESMFIZUTOME ) TH
5.

System: ACQUITY "™ Ultra Performance LC,
Detector: ACQUITY™ UPLC TQ detector

Column: ACQUITYTM UPLC BEH C18 (1.7 ym)
(2.1 i.d. X50 mm, Waters Co. Ltd., Milford, NE),
Mobile phase: 10 mM ammonium acetate: acetonitrile
= 10 : 90, Tonization: ESI (negative), Internal
standard: nimesulide, Column temperature: 40°C,
Source temperature: 120°C, Desolvation temperature:
360°C, Desolvation gas flow: 600 1/hr, Cone gas
flow: 50 1/hr, Cone voltage: 58 V for celecoxib, 34
V for nimesulide, Detection: 380.09 m/z for celecoxib,

307.04 m/z for nimesulide

Figure 2 Derivatization of bucillamine with isobutyl acrylate for LC/MS assay.
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7. EREREOHFEAE

BN S ERICHW ) Y — 2 8HF B X
OxA7nxz< vy a YBAOIICITBT 2
KI F 1% % Zetasizer nano-S (Malvern Instruments
Ltd., Worcestershire, UK) % W CEh 1Y 6 BUELE
(Dynamic Light Scattering) 12 & D HIE L 7z.

8. BRESHAIDMERE

R £ N % 532 Bk 12 F W 72 PBS ¥ATR, PEG 400
S0%VEM, VARY —rEHBL <A 7oz~
Nyoa YEIFID 37 CCIZ B DHE %, [BIERFEE
71 BIORHEOLIZER® E 2 (#k =X & #h B 5 51 #5,
Tokyo, Japan) % i\ CHIE L 72.

9. MiEHFRIMEAT

Bond: 7 — 23 PIE L L CEHE{R 2 TFHREL
L 7z. Control BHI#: 5.5 & 25 8K # 5-7 O Uik

I121% Dunnett’s ME % {To 72. B, BEKUEZ
a1 % &L, * TRLT.
(A)
2o
£%
%E 0y 5
=y >
b= 1 |
£ s =
'§ ;E 0.1 Q ? a
=
gg 0.01 Q i
=
0.001 : : : )
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Concentration of celecoxib

w R & F K
1. BEIRAD S OFRYIHKEE D

VU< FBEIINT 2R OBEHNKS X, B
ITNT 2B BRBERETREL T DT LHARET
HoNH, BEIINT 2E8HEIRS WEYRE TS
ETHD. LicsioT, WHELIRD EYKEHE
BzWHras3EsdZ EXFARLKRGHEHFINLEE N
5. Ly, EEHNIZESSE Y OBIEIC
OWTIRHIFLEAEHLLIZERTELT, &1
B BWFIRREFT 2T O 72012, ZOHITDOWT
o0 d oMBERDH D, 22 TET, KB
Yol & L T bucillamine % fRE R IZVEE S 4
CTRIEINIZH S L7z (control #A). #%5% DR
i bucillamine J=FE O RHIFIZ (L % Fig. 3A 1278
L 7z. Bucillamine 3% 5-1% 20 70 AN O & T &
ROLUHEE L, ZUTH L EP 2 LIHEO MM
DEEZR LI, HKERE % 1~25 mg/ml O
FCcELs L 25, ZHEDOHEERIZEIX
ROLNL ol TDT — X % 2-compartment
model IZHTIXD L Z EITX D, WHIDHESL 7
HEBIZB T 2 X 20 2R UAREIZA L L
LR LVHFAH DAY Z FH L, Table 2 12
RUTz. ZOFEE, bucillamine XM 4 2 E

(B)
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2 0l z
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Figure 3 Time course of remaining concentration of drugs in ankle joint cavity after intraarticular administration as
control formulations; (A) bucillamine (admninistered as solution) and (B) celecoxib (administered as 50% PEG

solution) .

Keys; (A) O : 1 mg/ml, ¢: 10 mg/ml, [J: 25 mg/ml, (B) @ : 0.1 mg/ml, A : 0.5 mg/ml, B : 1 mg/ml
Each point represents the mean £ S.D. of 3-4 experiments.
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Table 2. Elimination of Drugs from Ankle Joint Cavity after Intraartcular Administration as Control

formulations
Drug concentration Aq Ton Ag Tein
mg/ml min™ min min” min
bucillamine
1 0.171 £ 0.011 40+£03  0.035+0.003 19.8+1.3
10 0.191+0.055 3.7£0.7 0.047+£0.012 14.7+0.8
25 0.185+£0.035 4.0+£1.0 0.048£0.003 14405
celecoxib
0.1 0.062+£0.064 113+1.1 0.011+£0.004 54.6+20.2
0.5 0.077 £0.017 92+1.8 0.010£0.018 851+ 99
1 0.083 + 0.020 88+24 0.007+£0.013 77.1+19.2

Bucillamine and celecoxib was intraarticularly administered as a solution (dossolved with PBS) and 50 % PEG solution, respectively.

Each parameter was caleulated by fitting to two-compartment model.

Each value represents the mean + S.D. of 3—4 experiments.

TIHEL, 85 20 2RITEIHERE DO H 35 3%
BEIERTT2ZEPHLILE L o7z RITHE
TEMESEY) O & L T celecoxib % 50% PEG K&K
(control #A]) & LCHEHEINIZKE LT, &E5#%
DRIEIW celecoxib IR EE O REHIHER % Fig. 3B 127K
L 7z. Celecoxib 13 5-{2E 25 0.1~1 mg/ml D &
PH 12 B T bucillamine [FEE, —AHMEDTH R Z R
L, L BN BIER T 2 2 L 3o Te.
PPHEAM L2 E 25 (Table 2), #99~11%
METHY, Eyomtr M) b3, %
72, WERIKGFT L2 L4, BEEHRNICES S

NTEYNID TR R 0 TEER T 2 2 L3S
Lol 22T, MREOBENHRESERIZE W
T X, bucillamine @ ¥ & 10 mg/ml 12, celecoxib
DA 0.5 mg/m ITREGREZEEL, wWIino
;%'1?% IBVWTDH, w520 5% TCOBBNEE
—RIZH EDETETO 2 L L LT, IEER
DOVEEMICIZER 1 ~2 @ T, ZEERSHMTR
@?ﬁé\%/\%, EIRIME £ 0B H L7z S 1%

MRER 2 HRICEE TS 27: 0, BN~ DI
B DAL L CPEHIIBES LiEE L o TW»
% (Fig. 4. 2070, BN S L1k

%3& \v

Figure 4 Schematic diagram of plasma disposition between joint

cavity and blood vessels.
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P ZIMBER D DT & & DITWHERT 2700, FH
MO CHS LB EEZLND. fEoT, HH
MR TREBTZEI2XD, BREEROER D
LRHETAN D 5 OFY) DIHE S 5 2 & AR
THETHLEEZLND,

2. EYOBRHRNEBEICRIZTIRY —LD

=248
e

BIET IR G & N Te W 138 T 221298
KLI:ZEnD, EYRIESITBEREZz@EBT
SLEZOLND., FIT, EYOWEREE %
BTS2 HEL L THRLFRA 0G24
7. 29, BRITFERFOA L LTY XY —2%H
GEG & L CmgEY) 2 BIFi S L 72, HEPC %
FHKIEE & 95 Y AR Y — LI bucillamine %
Wi celecoxib ZE A L CRIFTNIZEE L 72D
BIETNEYRE At % Fig. SAIT/R LTz, E 72,
control # A% 5K AL, BAHEIAN 2 & D IH KT
Bz & M L, Table 3 1278 L 7z. Bucillamine 3 X

~ 1000 |

8
Z3 &
gé 100 A
= ¢
< >
B
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£ 2
Sk
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Conentration of drugs

O celecoxib DT Z 2N 34 4, 3150 &
% D control AL & L THERICER L
2. TOXHI)RY — 2BFIERRICBVT,
HAEYOBEIELZ->TWBIZHEbLT, 1F
ERAEEOPFEMERT ZENPL 2 E L T2,
ERMEYDOY XY — L6 DM, W
b1 RHETI0%EE L IZIZFAEEICRETDH S
(data not shown) Z & 225, FHS 7z
VRY — L BEROBEND, L DEKRITHEKT 2D
DEEZLND., —MRITKFHEIEDIZY RY — L
OWKMIZRFE S, EYORMEIIS CTEET
B S, EEMEERY IR E ZE R 1R E T
RSN ZLeE2ALED L, VAY - LR
FiZ celecoxib @ & 5 TIREMEREY I LT, B
HNIZBW T D EWEYIRE R LE2 D
EEZ N DL, RWFFIZE W T bucillamine 1 X
U celecoxib DF LA W2 ) R Y — L ORLF1F
I, Z0Z i, 1187£281 nm, 1943+£376 nm &
REGRFEEET 120, VRY =2 LITFED
EMFFORPT OV A XOMWRIZE DIBHD
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Figure 5 Time course of remaining concentration of drugs in ankle joint cavity after intraarticular administration as particular
formulations; (A) liposome and (B) microemulsion.

Keys; ¢ : bucillamine, A : celecoxib

Each point represents the mean & S.D. of 3-4 experiments.

Table 3. Effects of Formulations on Drug Elimination from Ankle Joint Cavity

bucillamine Ao, Toin celecoxib Ao Ty
formulations min”' min formulations min”' min
control 0.191 £ 0.055 3.7+£0.7 control 0.077 £ 0.017 92+1.8
liposome 0.020=0.004  34.1+62 liposome 0.031+£0.016  30.8+23.3
microemulsion 0.007 +0.001  106.9+12.2" microemulsion 0.005+0.005 119.8 +38.6

Each parameter was calculated by fitting to two-compartment model.
Each value represents the mean £ S.D. of 3—4 experiments.

*p <0.01 vs control group
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BEMEIMEL Loz b D LRSI NS, BT
¥ 5. L 72 salicylate X° paracetamol D & > /€ 7 fif
ERIFZNSVWTZDELITHET 2DITN LT,
diclofenac 13 & ¥ R 7 fEERBKE WD, R
JOAFEERITE b 7o TBEEBEIEE KT
L, BIEIHED O DEEIELET 5 2 EHPMES 1
B, EMSTORBTOH A X35 ORI
PED S DIEFHRE ZIREST 2EELTRTFTH D L
FZbb.

3. EYoOBSNEREICRIFTIIII/O0IY
WyayvogeE

RIT) RY — DS OMKLFRAIE LT, A
DEMPIIRTEREIv X9 ) 7 —ELTH
ﬁéh1m5v4ﬁwur7wya§%%mf
bucillamine 3 & OF celecoxib # B &i N #% 5 L 7:.
BTN O & LY IREHER & Fig. SB 12, EWRE
HERZ X D B S L7z % Table 3 1277 L 7z,
Bucillamine * <A 7 o =< )V a YIZEH AT S

LT & D BRI 2 & D EEY) D TH I IR R 1T
BTL, %520 0%I2BWTHEEHH» S DWHE
FIFEALRO SN Lotz BEHS IR
1349 107 4 & control #H| &% 7Y R Y — 2 HFK]| &
L CHEEICIER L 7. —F, celecoxib & <
f7uz=< Ny avyiEAnTES LD R

12, BN L OVEFRIIMD TR L, PN
1203 CTHolz. ENENDHEY D control H A
G & R L CR I B I IER L TWw B 2
EPRE NI, WTHOFEYIZOVWT Y, BRI
BIFTIBE I L Iz S L Tw R Wiz ®d, RS

TRRE L 12 & TR G- BB HE IOV TL
W RE Z D TREN LI EIDE L X 5 D5,
<A 7ux=< vy a VEFIBICRNED Y KXY —
LB & IR O S ERYRE MERICEE
TE2Z Lo, HHAEMIIST THREBRGEE
ﬁﬁ?é%ﬂ%%%?él&ﬁﬂ%?%é&%b

.=, EYOWREERIENRD A G =X
LZOWTIE, A 7uz= vy a YEFOGE
B )R Y — L BF L FERRIHRLFBIT X 2 "
DY A XDIEREPEZELIZ DD LEHES N

7. L2 LA26, ARBFFE T L7z bucillamine
B X Feelecoxib D E Wz~ A 7oz < v
v a YORFEIE, 2 Z43.6+04nm, 3.1£0.3
nm EMOT/NE L, VRY —A EHEEL THHL
FREIFKI 500 2D 1 BETH L. LIzd-T, <
f7uxz<)VyayDEEIE, EYHrTEED
RESLHET DL DIIZRKEVDOD, VR
Y — MERREOVERIEE & DDV TITR 77
DEVDOLTIHIHATE LW EBHLLEL S
t.ﬁﬁ@ﬁ@%%ﬁ?%%ﬂ&bfvmy—A
%ﬁ%?é%—’ﬂbamémmw% ZoWT
b, ZORITEDHI 100~200 nm FEE DA IR
FHRGIZ X D AE & N7 AR O A EE 5 & O H
BRELLDZEEXFALI:bDTH D, RIEF
THEALEZEmmEBEO A 70z vy a v
BEZEBRF B W T, RT3 4 X5 E CEdEME
DIV RY — LDBFIM EIE T2 2 L idF 2]
W, ZTCHEERITEES S I BF OB A TRE S
DHAFLLT, HAIDET MEIEHLUTO
MEtz T o7z,

4., EY)OREETRNENREICKRIFITRHAMEDR
=

FERoMmE 2L, <M Z7uz< vy g VERR
2BV, RFEUNOKR T EEN 6 D%
MOBFREERTIZHFS L TWD ZLIRRS
7. ZFZCERMETHER L2 ToRFOKE =
HEL, Table 412F & DT, ZDFER, ~A4 7
DX VY a vORERIMOTEL, VKRY —
LEHBLUTHBEZFIIHWI LPHL 2 E L 5
7z. F 7z, celecoxib f# FHIKFIZ B 1) % control HF
(w%mm*%ﬁ)&mmmmmﬁ%ﬁ’xw
% control HF| (KIEW) DFGE O HHLERIZ
%ﬁ«@m@@%m;;ofﬁgﬁﬁﬁbfm
L5ZEDBBENE L 572, % 2T, bucillamine 12
DWW TR, 20% PEG A, 50% PEG VAWK %
HoTITHEL, MEINKRSEREITo 7. FBR
% Fig. 6 IR LTz, F7z, HFIEBROKES X OB
N2 OEFEEEME HH L, Table 512 &
E DTz, 20% PEG &, 50% PEG IR\ 3 Ui
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Table 4. Viscocity of Each Formulations

bucillamine viscocity celecoxib viscocity
formulations mPa/s formulations mPa/s
control (PBS) 0.98+£0.2 control (50% PEG) 7.89+0.2
liposome 1.20=0.1 liposome 120£0.1
microemulsion 122.0+3.5 microemulsion 1126 +6.7
Each value represents the mean + S.D. of three experiments.
*p <0.01 vs control group
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Figure 6 Time course of remaining concentration of bucillamine in ankle joint cavity after
intraarticular administration as solutions containing various concentrations of PEG.
Keys; ¢ : 0% PEG in PBS, A : 20% PEG in PBS, B : 50% PEG in PBS
Each point represents the mean = S.D. of 3-4 experiments.

Table 5. Relationship between Viscocity of PEG Solution and Bucillamine Elimination

formulations viscocity Ay
mPa/s min”’
PBS 098 +0.2 0.171 £0.011
20% PEG 1.90+0.3" 0.079 + 0.016"
50% PEG 721+0.1° 0.064 + 0.003"

Each value represents the mean + S.D. of three experiments.

*p <0.01 vs PBS group
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G UCHEY OWEFINEIES 203, KiEDOFHFL DT
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EO#IHIZTWINOES TH L Z b, YD
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