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Compatibility of lysozyme chloride ointment (Reflap® ointment, LO) was studied using two
kinds of povidone-iodine sugar ointments. One was povidone-iodine sugar ointment (PSG), which
was prepared in the hospital pharmacy, and the other was U-pasta KOWA ointment (UPK)
which is available on the commercial market. In this study, LO was mixed with PSG or UPK
in a 8:1 ratio by weight. Lysozyme (LZ) activity and the residual percentage of available
iodine were determined in the mixtures over a 28-day period, and the change in LZ was also
investigated using SDS-polyacrylamide gel electrophoresis.

No changes were observed in LZ activity and LZ molecular weight in the mixtures, while the
available iodine dramatically decreased with time in a dark location at room temperature. On
the other hand, in a dark place at 5°C, the residual percentages of available iodine were main-

- tained above 90% in PSG-LO stored for 14 days after mixing and in UPK-LO stored for 28
days after mixing. From the above results, it was concluded that PSG-LO remained compa-
tible up to 14 days, and UPK-LO for at least 28 days at 5°C.

Keywords——lysozyme chloride ointment; Reflap® ointment; povidone-iodine sugar ointment;
U-pasta KOWA ointment; compatibility of ointment; lysozyme activity; available iodine; SDS-
polyacrylamide gel electrophoresis.
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TEY, Rfi=—-A%2—7#EF (UPK) &\
SBMTHWS ShTWaHATHL. —FH, &
£y v — 2 8F (LO) by vs — 4 (LZ)
%5 %EA L, AFME L RALREE %% b
DOREEREGEEETHS.
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WMFHINTB.
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1. BEH&LURE

LO &LTV 75 » VY#HE (HAIZE, Lot
No.51605) %, PG & LT4 vV 2 v ¥ (10%PI
“h. WIRBLE, ADTS526) #, PS & LTA v
U vk (10%Pl &74. BAHIEE, ADL5S2) %,
oo &EE E LT UPK (Bf1, X165411
F), BREH &GHAREHS, RAYKRA~ G 1),
HRE#E v ry 7 (BIR7 A7, 485RKK), HE

HEY 2y v (R%3T, 159R0P) 2 FH L.

7, LO0DH LZ oA xEic LO ## (v
) v, WERT 7 4 vERERE LCAFIMIER
IR E L TCAT 7 IAT A —L, & ) —
Ny, ZAFN, =F 0, TrELASXUvERER. H
AeRE, U713B) & PI (BR¥AHIE, 30-0710) &
LA H L. LZ HiflE BEE 1 Micro-
coccus Luteus (A{b% T2, P88603) %, LZ
(FH 745227, M2B3562), Foflioit3 iz
TR R A L.

2. BEREH ORAR

%S5 % Table 1 Wik Lichs, BRNBLIE 0O+
EFNva—-Fr.r—EE1 (PSG) tbHUK,
Mo UPK % LO & 1:3n&EBLTHE L%
hZh PSG-LO (No.2) & UPK-LO (No.3)
B L7, ki PSG-LO b Mo m
TrRERERbYICHBY ) vt PGV-LO
(No.4) &Lt XHIcHive , 78 F i E
ENva—VFya. » —kEF2 (PSS) #HWT
PSS-LO (No. 6) ###Bi 1L 7. 4 PG & LO
 1:1 oOWBFHCTHAL PG-LO & L.

ALK~ 7 & R SFR AR L, +
V7 e ¥ v vBEREE (BIHME®) wAh, EiE
B D\ T (5°C) T 28 HIMELGE LER I
e 7.

Table 1. The Recipe for Mixed Ointment

No.1l PI?)Sugar Ointment 1 (PSG)

Rp) PI Gel 90g
Powdered Sugar 200g
Simple Syrup 60g

No.2 LZb)Ointment Mixed with PI Sugar

Ointment 1 (PSG-L10)
Rp) PI Sugar Ointment 1 25g
LZ Ointment 759

No.3 LZ Ointment Mixed with PI (U-
Pasta KOWA) Ointment (UPK-LO)
Rp) U-Pasta KOWA Ointment 25g
LZ Ointment 759

No.4 LZ Ointment Mixed with PI Gel and

White Petrolatum (PGV-LO)

Rp) PI Gel 6.43g
White Petrolatum 18.57g
LZ Ointment 75g
No.5 PI Sugar Ointment 2 (PSS)
Rp) PI Gel 90g
Powdered Sugar 310g
PI Solution 28ml

No.6 LZ Ointment Mixed with PI Sugar

Ointment 2 (PSS-L0O)
Rp) PI Sugar Ointment 2 25g
LZ Ointment 75g

a) b)

PI, povidone-iodine.

LZ, lysozyme chloride.
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3. pH{EDAE

2 A EBRBRAE CHIKFH 2.58 wAn
Bkl A 2.5ml CIRE L, FioZ&EoK 10ml &
2, 154 L <R L 5 #, EOsr#E (3000rpm
x10min) LAKE#% AT pH 2 — % (i,
F-7) T#iE L.

4. LZ FEHERE

#HkEHIo LZ 25mg A4 E A EHEC &R L 7
mesols 2ml CHERK, “hic pH6.2V v
B e 2 W 10ml % 00 2 200 F L < ¥k DR
%, SEO4HE (3000rpmX10min) 3%, ZO .k
B A B D UDIEER TR LI A VTS
BL, L EoEfFe 3EERDE LB AL RER T
L, HhWE E G b R T e R ER IR
50ml & Uatklg & 5. £ LTRERELRY &
DRISE L, EERIESEATNTE 100% & L7cHIxHE
TrRLTC.

5. SDS-RUTZVVLTZ k& LERIKE
T b - BESKEIEE (AE-62008) %
fivs, Laemmli oJjg? WL TT-T. 7b
BEE17.5%, BHGEE 2.6% 0 AT T & K
L, 1v—vhiharvrmslLT 3.75ng &
WMEL, Tea7e/ AT —kw—n—{F
F L 30mA OFEEE THKEIRIT> . X0k,
0.5% 2= —7 YV V7 v 7 h—k@Fl=2/
— L -BEE - K (9:2: DREWTH v/ EEL
R (4 % 1T\, E =%/ -0 - Bk - K
(25:8:65) RBIT, KT=x/—L B
K (2:3:25) B ChianxtT- 7. /Rt LZ
Oy T-5:14,300) %, TR~ =7 — @4 mE
77 v (5 FE66,000) IV < LT b
7 e aC ()T EL2,400) % zhZThHvic.

6. AMIAVREBAE

SEERID S, 0.5% KI #iny v EEHEEE
(pH 6.2) % Fi\ T LZ iEWERE & Rk ik T
SEHE L, BRI L My e ic b ori
B e L, 2 v EEREY K- TiHE IR
HerFva— FRGLOKEAD L. 22 ThL
NEFAEEOMY 1002 & L, ThUELERE
e LTERLL.

BRELUVEE

1. REEFHONBEELSSIUPHE

PSG-LO, UPK-LO %= THELRIFLICH
Do B e s ZE L, pH il JIE L.
#4 PSG-LO o4 Bx#~% L, THRIDE
ZOCRE L, 28 AT B A T etk o & 3k
A X b i i s TR BB SRS BE S R
#-. %7 pH ffiiz Table 2 iR Lz X dciz
AEER Lish -7,

wic, UPKIZRBIERE70%, PIw 3 %&HL
PSG X b REHICER TV 29 L IhTWHD,
RO N LR T WHEVELE LICERERO
BB CE TR VIRE L X 5 TRIB & 122 23,
FOMKBH E T2 BHMSOK S RALIEES
Nich-7. BARUBEBI VR acRAB LT
725, PSG-LO I DX ZoEAII/NEroTe.
#¢- pH {HIZETF, MMHl~0 > 7 P BREDLN
1= (Table 2).

2. BEHRWHO LLEE

& EKEFR O LZ EW R BIE Lciid% Table 3
i L1z, PSG-LO @ LZ {EMEx28HETH90
%L L EFEL TR, UPK-LO 34 AR A
Heh?, ZhboiiEARB? DR IES T
HeRK L TRETHHZ EHHBILI.

i, BRCR v BREERS DD L
e TE b, PSG-LO Tz ha LZ oK
BB LT VAR E L bR, 20T &%
AL fo b BB 7o PGV-LO o LZ i
SR L, PSG-LO &3iEF UfER%
TL, BN LZ owEbe® s L TwHHER
Ay bl -t

Table 2. pH Values of Mixed Ointments dur-
ing Storage at Room Temperature
for 14 Days

Mixed pH value
ointment

Initial 1 day 3 days 7 days 14 days

PSG-LO 4.61 4.58 4.47 4.40 4.66
UPK-LO 5.02 4.79 4.86 4.84 4.71
n=3.
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Table 3. Residual Percentage of Lysozyme
Activities in Mixed Ointments dur-
ing Storage at Room Temperature
for 28 Days

Mixed Lysozyme activity ( 3 )
ointment

Initial 7 days 14 days 21 days 28 days
_—

PSG-LO 97.7 99.7 100.1 95.1 91.2
UPK~LO 104.4 104.0 110.0 105.0 112.1
PGV-~LO 93.4 106.0 91.4 87.0 90.8
n=3.

3. BREHIOSDS-KUTHIULTIESFL
BXKE

PG-LO (1:1) ks \Tiz LZ EHoZ L
EFAHE? ShTkbh, BEHELOBMERTY
L.0% oEfFRE -7, L L, FEosERET
% PSG-LO, UPK-LO o LZ [E#:ITE 428
HTHIEF L7ed =%, 2T PG-LO ©to LZ

66000 ComED

12400 o ir'-i-zia-‘;,: skl il ;};i'i*f&'i- il i

Fig. 1. SDS-Polyacrylamide Gel Electrophoresis
of LZ in the Mixtures
Lane ; (1) Bovine serum albumin (up-
per) and horse heart cytochrome c
(lower), (2) Authentic standard of LZ,
(3) LO, (4) PSG-LO after 28 days of
storage, (5) UPK-LO after 28 days of
storage, (6) Povidone-iodine Gel (PG)-
LO (1:1) immediately after mixing,
(7) PG-LO (1:1) after 28 days of stor-
age.

KIEBHE 2 W S hv L, PSG-LO, UPK-LO &
DENHFREB705 SDS-HEV 7 7 )47 1 v a
NVERKENE AT - 72 (Fig. 1).

PG-LO OFLAH %D & KBRS T84
CHTTle S VOMHES IR, LZ 40 9 o
%%#&ﬁot.it,cmﬂyFmﬁﬁ%K%
< Te B EADZED S hte.

Hartdegen 57 1t=aw#e LZ #RIES w7
MCHOhALZEHOE T, 2vFic s L2
DEHRDO Y F b7 vREOmL, BRINER
THHEHRE LT B, LoLT ¢ ) BEREOL
DR TRYTROLEHZHIITEP, o0l
U RIEDHEST LT LZ T80 Yk 2 = - 7=
b EHEE IR,

—Ji, PSG-LO, UPK-LO D28 H # D H & ¥k
BT LZ 33— v V&R L, LZ i
DiERELFEL TR D, BRETHD 2 & AKX
.

4. BEREHOBAYIVEE

W) LZ PE S8 UC PL o2 3 %07 28,
PSG-LO, UPK-LO & % VIR BRI 3 Fh &
ST, fHERBE Lic s 2 5 0. 5%KI ¥
my v EEEE A AT 5 2 Lic X b PSG-LO
T68.1%, UPK-LO T93.7% o PI 2\hiE X 1
oo AEREECEAEBOES 2 v EEA RDdT-
LA, WThOEAHILH20% 0E T s
i, ZZTRAREFva—Fyay — §H L
LO ZEH% FERICHE LT OMRE LTy
HTTEME TORR EBEL R &, &
MERAHE DB LZOFE L C &,
T LTHEBEw LZ 25mg, Pl 4.29mg » &6
20ml ML, FEEEBRT T3 RSt &
ARy Y RENT2.THEAETF LIcn VB I ot
FHEPLE LT, THIIEEBIERC RN B
Shtc LZAh a2 v R ERIE Lo DT &k
L, $FRELAKCERS 2 v HE2RD, Fh
% 100% & LT xR UBEOBRERY B H L.

PSG-LO 0% = v FE#mAFHR I Table 4
R LI X S W HBRAHF FCI4HHIZI327.8% &
BWICETR L, %7 UPK-LO 1214F #1213.74. 8
AR T L, HEFva— VoL 7—kFou
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Table 4. Residual Percentage of Available
Iodine in Mixed Ointments during
Storage at Room Temperature for

14 Days
. .. o 1 &)
Available iodine ( % )
Mixed
ointment 1 day 3 days 7 days 14 days

PSG-LO 73.7 58.1 42.0 27.8
UPK-LO 91.6 85.3 85.2 74.8
PSS-LO 83.1 65.6 50.6 37.0
PGV-LO 73.7 51.4 39.3 31.7
a)

The values immediately after mixing were
calculated as 100%. n=3.

FredEREEN bR TV AR, FURhcEE LT
Wom ., 7REHTSEHEY e, T3 ED
Koyt rietoid, FESEBRCBITLY < PL
DMRGEERC T D b H WY bk, PSGIR
R s vy 7RI LTER D, SR04 =
wHEEE TR LTV S iEELE 2D
. ErRhic P& E LT PS 2flUHT %
L PShoiEFIn ik E oMby L, HiEs Pl
BT A LAWY ShTws. £ITH
M cEHIRhTWASMoRE N va—Fya
A KOO L, RAKRELHEY ST WD
PG, PS b (liw ik & LicH e Fva—Fya
7 — k5 2 (PSS) # AT PSS-LO % %KLL,
shotigha v FHErE Lics, PSG-LO &
BET DS a R L, A od i X B A RILER
oYY AW I N B

koA e v EEETORRAOO DL LT,
FIEEAS LZ O X 0 kol 2 b B2 48 U,
choEElEE X b PL AT D aTREMEY A
£ bhto. FoC, HERLO PGV-LO %%
HUte2%, Table 4 @il & 512 PSG-LO &
B EAER UM Lot Lichi-> THR = v
FERETORFE, Plabl#L o2 vE»LL
AN Lk R L HEE SR A, 70, PG-LO
(1:1) Tixa vy HEEERLEET LZ HiE1LHL
CAETF L7-ii5? 2R b s, SEEORIRD

Bshi-oik PSG-LO ¢ PG % LO Ofilf

Table 5. Residual Percentage of Available
Iodine in Mixed Ointments during
Storage at 5°C for 28 Days

Available iodine ( & )2

Mixed

ointment 1 day 7 days 14 days 21 days 28 days
PSG-LO 99.3 94.3 92.7 83.8 81.5
UPK-LO 97.3 97.3 99.1 93.5 94.7

a) The values immediately after mixing were calculated
as 100%. n=3.

At 1:11.7, UPK-LO Ti21:10.0 (PI:LZ
) & PG-LO &z 10450 b - Tk D,
s oORGHOEGAT RN EE 2 bh, PIclt
LT LZ WERIciaGInCuwbhicd, Lo
Y PL &R0 LT LZ ISP g ¥ L s -
o L HESE I T

L -o&Eda s, PSG-LO, PSS-LO o i W
3w S < BT AT, EEAE BT R
WA E T LTWA Z &R I
BB aAla T, B GO AL T
e v FEEAIE LA, Tabled il
Fo X o RREA T eI RIE LR E Y
FZEROK TR, ik s & AL
Fo. WA T O P SRR 2 TR IS F10 AN &
5 L, LRk fF F Tk PSG-LO (2141,
UPK-LO 228 H# % Tl lifilge & i
7.

E 4

]

PSG-LO, UPK-LO » LZ i&tEix28H R T
909, L RS L, F kB b o v MR
SRLRETH -1 Livl, 4= v R~
COBFFIC I VTR HMCE LWE TR DR
7o,

SR (6°C) b & PSG-LO 2141
#¥T, UPK-LO i3/bfc{ & $28HHEE TOM
BRI LETH - 1.

R AR, RRPERREL TR v
SEAERE, BURL BIRRI O A g e L £ T
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