YAKUGAKU ZASSHI 121(6) 441—450 (2001) 441

—Regular Articles—

BEORIEMOLECET 27 MEREERIORARLKEEF E2EV T
AT — CHIBE DR N

MUEA, = KRFERIK,« KIE e F 2,0
RIS, © SRR, ¢ FTNPESE, © I B Eoe
AR TRBE AR, « FSVRL 0 [RIRGERESL R, © [RIRTEINEL, ¢ e R KRR 2 B “E e

Preparation of a Gel-Forming Ointment Base Applicable to the Recovery Stage
of Bedsore and Clinical Evaluation of a Treatment Method with
Different Ointment Bases Suitable to each Stage of Bedsore
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A novel ointment base suitable for the treatment of bedsore at the recovery stage was developed by the use of
hydroxypropyl methylcellulose (HM-HPMC) modified on the basis of the hydrophobicity. A considerable sustained
release of drug (minocycline hydrochloride) formulated to the ointment (Tsy of 170 min) was attained with a macrogol
ointment (MO) mixed with the HM-HPMC and Carbopol (CP) of the formulating ratio of 3 : 7. It was also found that
a change in the formulating ratio of HM-HPMC and CP lead to a change in the drug release rate. The water absorption
property of the ointment base, required to absorb on exudative solution in applying to the bedsore treatment, was as
high as that of an ointment base containing hydroxypropyl cellulose (HPC) and CP reported in our previous paper. We
clinically evaluated the effectiveness of the bedsore treatment, in which different ointment bases were applied to patients
at different stages of the bedsore. A total of 22 cases were divided into two categories for applying to the different treat-
ments. One category comprised of 11 subjects was treated with a povidone-iodine sugargel, which was the conventional
method in our hospital, while the other 11 subjects were treated by the use of the newly developed ointment bases in con-
sideration for the different stages of the bedsore. In comparison of the clinical results with the healing index, we ascer-
tained that the latter method was significantly more efficacious (p<0.01—0.05) than the conventional one. The effec-
tiveness was emphasized in treating the intractable bedsore classified into the grades IV and V. Therefore, we confirmed
that the newly developed ointment base formulation is useful in treating bedsore at each stage.

Key words——gel-forming ointment; hydroxypropyl cellulose; hydrophobically modified hydroxypropyl methylcellu-
lose; carbopol; controlled release; bedsore
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Apparatus for Measurement of Water Uptake
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Fig. 2. Effect of Addition of Hydrophobically Modified Hydroxypropyl Methylcellulose on Absorption of Water
(a) HM-HPMC (T-5059), (b) HM-HPMC (T-5060), (c) HM-HPMC (T-5061), (d) HM-HPMC (T-5062), (e) HPC, (f) None

Data represent the mean £S.E. of three experiments.
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Fig. 3. Effect of Type of Hydrophobically Modified Hydroxypropyl Methylcellulose on the Hardness of Macrogol Ointment Base
(a) HM-HPMC (T-5059), (b) HM-HPMC (T-5060), (c) HM-HPMC (T-5061), (d) HM-HPMC (T-5062), (¢) HPC, (f) None

Data represent the mean =S.E. of three experiments.
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Fig. 4. Release Behavior of Minocycline Hydrochloride from Macrogol Ointment Containing Various Content of Hydrophobically

Modified Hydroxypropyl Methylcellulose

O: None+MO, @: 5% HM-HPMC (T-5059) +MO, Hl: 5% HM-HPMC (T-5060) +MO, /\: 5% HM-HPMC (T-5061) +MO, A: 5% HM-HPMC

(T-5062) + MO
Data represent the mean +S.E. of three experiments.
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Fig. 5. Effect of the Composition Ratio of HM-HPMC : CP on the Release of Minocycline Hydrochloride from Ointment
O: None, @: HM-HPMC (T-5062) : CP=10: 0, ll: HM-HPMC (T-5062) : CP=5:5, A: HM-HPMC (T-5062) : CP=4:6, A: HM-HPMC

(T-5062) : CP=3:7
Data represent the mean +S.E. of three experiments.
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Fig. 6.

Relationship between Drug Release Rate and Hardness of Macrogol Ointment

A: HM-HPMC : CP=5:5, @: HM-HPMC : CP=4: 6, ll: HM-HPMC : CP=3:7, /\: 3% CP, O:4% CP, [ ]: 5% CP, A: 3% HM-HPMC, &: 4%
HM-HPMC, B: 5% HM-HPMC, é&: HPC : CP=5:5, &: HPC : CP=4: 6, B: HPC: CP=3:7

Data represent the mean +S.E. of three experiments.
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Photographs of Bedsore before and after Treating with the Ointment
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- | - -
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(o - 6 2 v =
5.3 5.0 4.3 4.0
disinfection with povidone-iodine solution
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Formula 1 Formula 2 Formula 3
Volume of § Much
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I Little
e R ————
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il Deep
L} ™
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bacteria .
E.coli (+) E.coli (-)

Fig. 8.

An Example of Treatment Plan of Bedsore with Various Ointment Bases Suitable to the Respective Stage of Bedsore
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Table 1. Healing Index of the Treatment with Alteration of Ointment Base
according to the Stage of Bedsore and Conventional Treatment

Grade 119 » Ivo va
() 0.04x0.01 0.15%0.10 0.14+0.03 0.07£0.08
@ 0.17+0.02* 0.21+0.11 0.314+0.06** 0.254+0.17**

(D : conventional treatment, @ : treatment with alteration of ointment base according to

the stage of bedsore
a) n=2,b) n=2,c¢) n=4,d) n=3.

* 1 <0.05 vs conventional treatment ** : <{0.01 vs conventional treatment
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Prrafl—=r)VEMER L E—EEE{T o ER]
KO BIRENRDAERE (p<0.01) T &
BIL 7=. %7z, Grade Il ®EFITH L TH, H¥
MENEE (p<0.05) IZEMN o7z, FEkn S mEt
ZAT o TET/KEME G /7 TR MO EFIOW, B
KA HPMC Z i [ U 7= 8k 8 EL A3 189 O AL [R15K
ZIHIECHS T ZENTE, BHEDOEMNS bR
HSHEERTHD BN,

] i

MO 2, %% HM-HPMC % 5% OE|& TiRing
D ZEITROTIVIERREE N Z R L2, Ts 249
RHETRKILMIMEETSZZENTERMo/K. L
L, HM-HPC (T-5062) iZ CP #ffix OE|H T
RBEL, MOIZIRINT 5 Z EI2X 0T IVIBREE S 2
&, HM-HPMC : CP=3 : 7 DL IZHB N T Ts
ERI1T0 ICETIEETH I EMTER., 5T,
HM-HPC (T-5062) : CP Ofiipktbick v, Ts, 21
> hO—=)LTB5HENTEZ. HM-HPMC il MO
HEF Wk MEZ, HPC-CP iR MO KA x L T
T FE T, HERORMEKRERKT S &K
0, A S iR R R 155 & (R FF S 2 7 i

EEZBHENPBEA TS EEZ N5,

AV al—r )V EHHLE—EEZTS
1VERE, HFEREEXOWRMEZEALZ, i
BB W R 21T o 72 1LERIGE 22 SEFIC B 0N
T, WENROLEREZIT> . TO/HE,
Grade IV « Grade V & WD #B M O HBEICH W
T, HHEECE A O 2 B U 7RI T
BB ETOTEBO LM, (VP> ali—r )%
AL, E—RREEEIT S ER XD BIBESRN
ENTVWDZEHEAL . 2R, BB ORI
KU THRERER 2 ZNEILERL, SOOMP,
BEEToO I E &, X SICHFEMAEN, bEE
RN U IR E 2 R DR MR L, WF
RELAk D YE5E & AR DIEEZTT O =GR TH D &F
ABN5, Lo T, ZNHDORENS HF AN
BT L, BEOZTNZENOHRPICHHE L -#kE i
NI, HERBICEN THD I ENRBINT-.
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