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Preparation and Clinical Application of Indomethacin Gel for Medical Treatment of Stomatitis

Kenji MoMoO, Tatsuko SHIRATSUCHI,? Hiroyuki TAGUCHI,* Kaname HASHIZAKI,?
Yoshihiro SAITO,” Mizue MAKIMURA,? and Naotake OGAWA ™

College of Pharmacy, Nihon University,® 7-7—-1 Narashinodai, Funabashi-shi 274-8555,
Japan and Palliative Care Committee of Nihon University Itabashi Hospital,’
30-1 Ohyaguchi, Kamimachi, Itabashi-ku, Tokyo 173-8610, Japan

(Received September 9, 2004; Accepted February 2, 2005; Published online February 8, 2005)

The preparation and clinical applications of indomethacin (IM) gel were investigated in the treatment of stomatitis
resulting from chemotherapy and radiotherapy for cancer. IM gel was prepared by adding various water-soluble poly-
mers [hydroxypropyl cellulose (HPC), etc.] to IM aqueous solution. The release rate of IM from IM gels was found to
decrease with increasing polymer concentration and viscosity and to follow a first-order reaction rate equation. The
release rate of IM from the IM gel with HPC was decreased gradually with increasing polymer concentration and to be
easily controllable compared with gels with other polymers. The time before pain relief occurred after application of the
IM gel was slightly shorter and the duration of pain relief was longer compared with the IM aqueous solution. It was

confirmed that IM gel is useful in the treatment of stomatitis.

Key words

&

— AN ONK &1L, FEAH T OO Hh ORES
T ZIDRIEORMTH S, MIECEANICLSDD
D% EDRFRIZ T — A EBRWT, FEAEDONS
BERBEEORHESNTBY, £/, BB
EREN LR E RS> TS, DNEDRERD &L
T, E¥ 3 ByBe WAl biEE, X704 RS
BWMEBRENTICHVWOLNS. ZOM, HEEE, &
WAL AEMEEREENHNSN TV, %
NCHET Z2EEOONRKIT, BEETDRITSH
BHDSBITIRD, EEFIIEIEEZEZAZWHOD
MEFEALETH 5.

UL, BRETEBICHES RS ONK IR,
(LS O R E, L <32 O % 21
TWBBERFICBWTEAET S OMNOEEIRO O
WENT7 75 Ths., ZOONKIE, BEICHLEK

il

THARREIEEER, O H AR S S AR 5 e R AN
r7YEER
e-mail: ogawanao @pha.nihon-u.ac.jp

indomethacin; stomatitis; gel; hydroxypropyl cellulose; adhesive; release profile

REREbES L, BREFECHEREES 25 S
L, 51T, ONRNEAT S ERFEDTERLR
D, £z, WADOHEVFICHEREZ DFMTRENH L
EFEEALBRE, ANEHELTOERICHEED ST
<%, ORNRICED—BARNLANEED, BiET
HHENRBOERDTZHREQT Y ODETHMEE /s
0, EFED QOL (quality of life) ZEL <K TF&&
HEED 1 DER> TS, ONKD T KGR
XIVTIEIE OBANCIE, Ex OB B Ot anT
WA, THIRIERONREPTRIEZ S S NN
HBHDa<ian, EHFSITERIC, HIKHANOESE
PESTR U O WENERATRE & U 2 BE ) S B %
WHEENNYNTF LU TARTH D EVWDIFRA ZFE
B U7z, Bf&RITETE DRERI DS 5 /R WERF TR
LT AEALA RBPHWSNTWSN, Eipd b
O— )M TERNWZ EHDIL< IR,
ZOXORBREERONRICHLT, EESIZ, JE
2704 FEHRERETHDEM > EAFT >
(IM) OBENIEPIIEERICERL, 2ED IM K
ik Z ONROEBIICEMT 5 2 EICKDENZIAR



434

Vol. 125 (2005)

BNRE R T DR ERELZ.Y LML, 2D
S VE ] O FFeREIS 4 FFRIRRE T H - 2720, &
BLAFOMICEREGER L 20Uz siz<, K
FDEBENIRNVEFICE S TIRAEREHER STV
%, FZT, AWFETIE, HARKFEEZLITMIERE
JEEEIC TRENEFI T H 5 IM KIEIRIC & 5 S % 5
DR ZIEEI®ES 2 E2HMELT, IMK
VBRI 2 DRIEE S FALEW 2RI L 727 )L 3
FIOREHZIODWTHME 2ITo /2. £, YHEHEOR
NS B B EN T2 8K % H AR K 75 b e AR A
BeDFHBENEF & L, IM 7 )L B O iR
B EBRD SEENRICDOWTHEL .

£ R O

1. &8 S omEsIcHWEKEES S T
By, BENIEFITES, OBENNOM®EHI T HE
ThdHEEZLND,TY AF)LE)Oo—X (MC, 2
% 7K VAW 4000 mPa-s, FIEHIEEE), b RoF
Z7OoE)Ltk)la—Z (HPC, Type M 755 N.W. #i
EEA, AAEEHE), e RoFo 7O AF
L)l —2A (HPMC, 2% /K##k 3500—5600 mPa
s, UXE), ROAINVKRFIINEZINRY X —
(CP, H1—ahRAR—)L 940, BAH(LZME) THO,
BTSRRI TINRIC L BT = DiE 5D E %6
T=DIZZENFN 100°C 12T B Ef &L THW
z. TOMOIRIEL, HRODBDZEZEZDOEEMAL
7z,

2. IMKARRUOIMZI)ORARE  IM K
1%, TESYOHEIES TUTFTOL S ITHHEL /-
0.2mol/1 V) > —/KFEHY T LKEHK 17ml IT X
57— —THEELRAS 0.2mol/l KL ~U
L/KVEWK 17T ml A0 A, EWO pH % 8.1 ITH%
%, IM0.626 g Z /A, ¥AIKD pH MY 8.1 2 A 7%
WE DI 0.2mol/1 AKEE LT b U D LKIEHKRZE D&
TOMA Woml i), M. KiZ, 0.2
mol/1 U > —/KFE N U LAKEHEK 3 ml &2 Hn
TpH 7.4 1ZFE®E, BEU/KZMATEEZ 50ml
ELlk. ZOBKRZETFFENICREL TEFDOT «
ADIALTDAYTZ T4 )VF— (0.22um) %
HAnTr#EL, IMEK (1.25%) &Lz 2O
IM B # 20 ml |2 Sorensen D 2585 U > [k 48 1 K
(pH 7.4) 80 ml Z Mz, IM /KizWZEFHEL /-,

IM 7)1, &4 BIEITHWD BOKEMES ST

&z IMKFERICEIML, 7271 v 7 A
& —J—THK 6 RefIfHe, ML THELZ. CP
DELE, BETICEEND HIVARFIIEICKD
RIRD pH DML T 5720, Kb b T LKE
WERWTpH Z2 74 IZHFBE L. 7ad, FARL L
BEIFR O IM BEL, BERY THEBRN 53D
SN IMKBEKRERIUIRE (0.25%) &L= @
BT, WEEFTCREL, MERMEZ 1 2 A
sl

3. RHEER M EH M KEKRKERD IM 7
V) e O IM ORI ERRBRIE, IM #8#F 2 ANTziE
#iF 2 —7 (Spectra/Por® 7 Membrane, MWCO
(A4S FE) 3500, SEETE 18 mm, Spectrum Med-
ical Industries, Inc.) % 2T 37°C OIEIR /K T
o7, 5N LD 100 ml DN 7 IVHIT K
Hig & U TR W5 Sorensen D558 1) o B fE 1 ik
(pH 7.4) 100ml 2 AN, fHiR&E U7z, FHEL L
IMEH g Z2FENF1—THITANIO—Y—T
Az ke, MiRPIREL, AY—F—2HNnT
MR R L 2. — @R ISR R 2 200 pl
TOBRMLTENF 2—T050 IM O EZ S
WK O~ 57— (HPLC) ITXDERL
7=. 723, 7T AlZ Mightysil RP-18 GP (B % 1L
Z8) 250 mm X 4.6 mm 1.D. (5um), BE#HE (K
X 1 ml/min) 7 = MY JL : 0.1 mol/] HEfEE
FEEWR (pH3.3) @6:4, IMOKHIZIZUV
78 (BmH¥EE 325 0m) Zfwnz. 10

4. REEERIE  RSEEIEE, T EMEEE
WK ER (LA~ NI1IS A, LA ZF v > 100
Al : Contrabas tF8!) ZHWTIT->7=. @Bz MG
AN, WEB Y >4 —DOREEREE Z 10 T O
M5 100min~!' FTERFIHE, D% 104 TO
min~ ' [ZREZEDICHEL . B, KO RS
i (ng,) X, EHEHEE 10min~ ' I2BTF5EEL
7z,

5. fHEAE  IM B O ORI A O &
i, Yal—oidn (PR TER) =H
WTHRH L., 2O, OBKEOETFILELTY
77UV 2 Wiz, AR, IM8FE AN
v —L (BEff8cm, 25ml) #A%  RITHE
", TORAY > RETHIZO-oKDEERIETL
NOBICWOM T =7 7 U IV (BEE2.5cm, @
ff4.91cm?) 12 IM ®EIZZHSE, ZOK, R¥



No. 5

435

PRETRICOSLSDEFIETAL, 77 UIKMN
IM -HFIN S EEN 2 & ZDIFRADES h(cm) 2]
EFL, TR EK k,(mN/cm) 2F U /-E%
TIUNMMMOEETHRL TENZEENENF
(mN/cm?) &L 7=,

6. BERERISA

6-1. BAEE EHABRERZ HAKRZEZEL
M EAAEREEIC ABE L7 # 234 (BHE13 A, K
P10 N) T, E@h 19—70 1% CEEER 56.7 i%)
Thbd. BEOFEBERIZL, B 20 N) KUEZ0fl
BE B N) THO, (LEEE I ELED S
WEZF DM HZZTTWSHEE T, TORERE
L <125 ORTHIZONKDRIERE IR < 72
0, Kk ONKIGEE TIEROEMMNERETH
Sz, IS OEEEHAREEETLIERE
JEBEBENEFITH 2 IM KIBKOBEHEE E LT
72, IMKEBROET DA TR >
FO—=ILMTAT, XA 002y BB KA
INEEEZ M) OMHBREE L.

BN ELAI T d 5 IM B D FR I & 5t A O
FFflZ Table 1 ICE &D . b, AREHFIMHICE
LTiE, BEMNS IMBEIEHORZEZERS.

6-2. FHMAZE  IM HHF O REL, HY
AN RS E IS 2 WA T ICHE L7z, 4
JEEHER, WEE, 10 A%l & D visual
(VAS) D2 WA EFOHDHETITo 2
IM 8FI D T K D2 L, TRHRN R ik
LEGDEREDO IMHFICHTEZAIAT7E2EL, &
HAMERREEZ VAS T, RHMEL-REZE
VAS10 &L 7. %7z, BAHAOFMOHE, IM &
HlZEH I 51 OmA DA% VAS 10 & U,
(IR, BIERRNIRVIRE) ok s & s
VAS1 & L7z, BEMEDNHKIT S ETORM
I, BENHCHMU T, SERBEEMELTEL
2. FAMBEES TNWDIRAED VAS i/ 5 VAS
BEAT+1 F2E £ THINT 2 DICET DM 2853
FEORFRM & L TELZ.

HADWER, ORNRDERICEI>THELRSIN

analogue

scale

Table 1. Patient’s Characteristics
Patient Age, Sex?® Diagnosis?’ Té;itsrirlllegng/r gloggii:lic?n Site Grade  Application?
A 66, F Multiple myeloma Chemo Floor of mouth 3 Sol, Gel
B 68, M Palate carcinoma RT, Chemo Cheek 3 Sol, Gel
C 43, M Carcinoma linguae RT, Chemo Tongue 4 Sol, Gel
D 46, M Carcinoma linguae RT Tongue 3 Sol, Gel
E 57, M Esophageal carcinoma RT, Chemo Cheek 3 Sol, Gel
F 68, M Pharyngeal carcinoma RT, Chemo Cheek 3 Sol, Gel
G 50, F Carcinoma linguae suspect Unknown Tongue, cheek 3 Sol, Gel
H 63, F Scleroderma Unknown Tongue 2 Sol, Gel
I 63, F ATL RT, Chemo Tongue 2 Sol
J 63, M Esophageal carcinoma RT Palate 3 Sol
K 19, F AML RT, Chemo Palate 2 Sol
L 61, F Esophageal carcinoma suspect Unknown Cheek 3 Sol
M 66, F Pharyngeal carcinoma suspect Unknown Cheek 1 Sol
N 63, M Pharyngeal carcinoma RT, Chemo Cheek 2 Sol
O 61, M Gastric carcinoma RT, Chemo Tongue 2 Sol
P 57, F Masto carcinoma RT, Chemo Tongue, cheek 3 Sol
Q 70, M Carcinoma linguae RT Tongue 3 Sol
R 63, M Esophageal carcinoma Chemo Palate 3 Sol
S 32, F Carcinoma linguae RT Tongue, cheek 3 Sol
T 61, M Pharyngeal carcinoma Chemo Palate 2 Sol
U 34, M CML Chemo Palate 2 Sol
\% 66, M Neck carcinoma RT, Chemo Palate 2 Sol
w 66, F Carcinoma linguae Chemo Tongue 2 Sol

a) M: male, F: female. b)) AML: Acute Myelogenous Leukemia, ATL: Adult T-cell Leukemia,

Therapy, Chemo: Chemotherapy. d) Sol: Indomethacin Solution, Gel: Indomethacin Gel.

CML: Chronic Myelogenous Leukemia. ¢) RT: Radiation
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Fig. 1. Logarithmic Concentration Ratio of Indomethacin
([A]/[A]y) and Release Time (¢) of Indomethacin from In-
domethacin Gel and Solution at 37°C
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Fig. 2. Relationship between Release Rate Constant (k;) of
Indomethacin from Indomethacin Gels and Polymer Con-
centration at 37°C

Each value represents mean+S.E. (n=3).
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Fig. 3. Relationship between Release Rate Constant (k) and

Apparent Viscosity (7,,) of Indomethacin Gels at 37°C
Each value represents mean+S.E. (n=3).
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Fig. 4. Relationship between Adhesive Power (F) and Poly-

mer Concentration in Indomethacin Gels at 25°C
Each value represents mean+S.E. (n=3).
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Fig. 5. Relationship between Adhesive Power (F) and Ap-
parent Viscosity (17,,) of Indomethacin Gels at 25°C

Table 2. Response to Treatment

Satisfaction Pain Analgesic effect time
Sample A day after First time after A day after Duration
application application application Apr();a;;%nce of action
(VAS) (VAS) (VAS) (min)
Indomethacin gel 6.8+0.7 5.1+0.9 5.240.7 19+1%* 491 +44**
Indomethacin solution 6.0+£0.6 4.7£0.5 5.4+0.6 23+1 225+10

*p<0.05, **p<<0.01 (s-test).
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Fig. 6. Evaluation of VAS Score of Pain (¢) and Satisfaction
(b) a Day after Indomethacin Gel or Indomethacin Solution
Application

M Indomethacin Solution, [J: Indomethacin Gel.
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RA% S > DR GTHENRIBENREZFFD Z E0H
S5MITIEo T (mAMHER 12mg/H, 8BF O).
AFFIZBNT, IMZIICEDRA a2 hOo—
WafTH EWD T &I, 6D OME EFEKICH
EA A ROMEH ORI E DN D et DRI X
niz.

T, ROFHRICBWLWTIIREICEENSDRA
1372 <, BEANTIHLE D S RIS 5 0 X3 R
PN SN S ND EEZEZENDAM 2 BAZ T I
KHRIWERIERO 5Nd, AREXEHICBEIL THA
S5 OWMEFRFRICHE BN ENBRI NS HER
ElxoTz.

DEDZEMS, IMZTIVZ, (b2EEk IS
fgs, HLIBZOMAZZ T TWAHEEFICH
WTHRATZOBENT 74 DKFZ2ERT 5 ETH
HATHO, £RIERORERESDIRVWEZDIEEIC
FF72BHITH B EMRI NI

BRIZBRZ0, IMIZ, JOxX5T7 5251 2 E,
ABRHEERZEL TV, HERICXKD OFEN
7 75 DIREE T B TREME B AE TERWY. AR
BERGIEFNZ, &ET77 HREERFERL 228, O
eENT 7% OEIZFED SNRho7z. L, Z
DRz T ITHEL THERT2HENHDEEZS
N5, £z, MBEHOONKNOEEDREZLD
BHAMICHS NICT 572912, IM O Il i & 5%
J1ERINE DR B S O Fe BRRE ] & DB R % 5 R % ah
ENbDEEZOLNS.
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