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Fig. 1. Time-courses of Color Difference (AE) of
Mequitazine in Syrup and Isotonic Buffer
Solution under the Irradiation by Des Lamp.
(O, B), syrup; (O, @), isotonic buffer so-
lution
Open symbols were obtained in the dark and
closed symbols were obtained under irradia-
tion by Dss lamp (3500 Ix)
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Fig.2. Time-courses of Photodegradation of Mequi-
tazine in Syrup and Isotonic Buffer Solution
under the Irradiation by Dss Lamp.

O, B), syrup; (O, @), isotonic buffer so-
lution

Open symbols were obtained in the dark and
closed symbols were obtained under irradia-
tion by Des lamp (3500 1x)
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Fig. 3. Effect of Various Kinds of Containers on the
Photostability of Mequitazine in Isotonic
Buffer Solution.
¥, quartz cell ; @, white polyethylene con-
tainer ; [J, brown polyethylene container ;
O, dark brown polyethylene container ; B8,
black polyethylene film
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Fig.4. Effect of Various Kinds of Containers on the
Photostability of Mequitazine in Syrup.
@, white polyethylene container ; [, brown
polyethylene container ; O, dark brown poly-
ethylene container ; &, brown medication
bag for ophthalmic preparations
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Fig.5. Light Transmission Curves of Various Con-
tainers.
....... , quartz cell; -———-, white polyeth-
ylene container ;
, brown polyethylene container ;
--------- , dark brown polyethylene container ;
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Fig.6. Relationship between % Remaining of
Mequitazine in Isotonic Buffer Solution after
48-h Irradiation and Average Light Transmit-
tance of Various Containers.
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Fig. 8. Effect of Various Additives on the Photosta-
bility of Mequitazine in Isotonic Buffer Solu-
tion under the Irradiation by Des Lamp
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Fig.10. Effect of Concentration of Vanillin on Pho-
tostability of Mequitazine in Isotonic Buffer
Solution under the Irradiation by Des Lamp.

TOE, RE2RET L7000 ERMOEVEY %
RERETBIRTHLEFH LY, T0LD 2HEMTI
WICHEBESETL, EHIC—EEDHELTHY 2 &8
HL %D, £/, OBERERTERRIELZLICAR
TRETHEMEBETRBETELNE, AEWHPHEEH» S
RTALZVOTERSDIRAIDPEL 2D, T
LTEIR LAV TRENTENE, BFE0HBRERY
WL EDRTEL, #2T, AF ¥V ERLEERH
BUIRIRA N7 MV &R /SN2 & 2 BREENTES L
72EZ A, KRBT TLERLEEMET A S

ZOEN, BEROEFERNZ) VEMCL > TAF

, methyl p-hydroxybenzoate ;
, n-propyl gallate

>

5V DTN R RECHE T E 7Y, SeE
RUEEROLEBEER /=) ¥ ORBIVEM 7K X <

B 3m
2

ERFAZEFHEBI 57

-
-

#;MEE AHFIS
7.

51 A X &

1) A. Lutka, Effect of cyclodexirin complexation on aque-
ous solubility and photostability of phenothiazine,

Pharmazie, 55, 120~123 (2000).
2)

Dukie, and D. Maharaj, Influence of cyclodextrins on
the photostability of selected drug molecules in solution
and the solid-state, Int. J. Photo., 3, 205-211 (2001).
RENIES, FEIEIA, SREFLR, F2-3610,

3)
AXF T UOHRY Ty TRFE
4)

PREIGIRIR —, FRIRE S, 22, 449-456 (1996).
5)

the photostability of a tretinoin lotion and stabilization

with additives, Int. J. Pharm., 199, 49-57 (2000).
6)

BT B AR ET RICES 22 L

B.D. Glass, M.E. Brown, S. Daya, M.S. Worthington,
P. Drummond, E. Antunes, M. Lebete, S. Anoopkumar-

FHEF, BEFA, KEH, 741+ F I U BE
DHREHRE —RBEMLE 5 3 2 ORI & %85

M. Brisaert and J. Plaizier-Vercammen, Investigation on
K. Thoma and R. Klimek, Photoinstability and stabili-

zation of drugs. Possibilities of a generally applicable
stabilization principle, Pharm. Ind., 53, 504—7 (1991).



May 2006

b — ARG ERA DT IE =

By APk

@?éﬁ%&///

UL EBINMF OKRL BAsk W F 7213
FBARRECRE SN TS & v ) BURICHE A
BE, DL BN IERES ORI %
BUREAL L) 22 B B b &I HME % 17
92 &L, BEFIEOWHAIZEH ST,
FEOPIF AL RS Onh BREDE - BEE 2 A9 L2
THIIZALBOTHOTERTHE., Tk
I RELESS, B - K- EUOWTNOERT
BV TH B OB O B

HRBPETETRE - THBY, EEHAD
b oAb oRE - FHE A R L, o
% AR TN A TR DSINGIIZ A AT L

TWwhb. Bi1E, 3MTHE - M GHAIFO L

2Hl) INTWD, BRI -
Hﬂ@&itu%?MWu W ROk 1% 1%
Wk, B L7, i
EE, DEIWEBLIUY v TEEMNCH, 5
BV, G ER L, R OFENE,
R ORA S, L——[PrEIC X 2800k

BRI, BAROBEIEMNEERETHS.

RIEAIE A

B ARE MBI OWTIL, oWk -

PR H IS U THE 4 O SBHIZ36D <l

NS PN

BEERAERET R

EVFIH SN THE, IRHDMEFEDS b,
HAZER ST (LT, HRB) TESL WGt
TYOEE B BL TS T SR
720 ARG, BT TR A B BT AL
WS NIz DV o T Fl IR R Vb Ak B i 5
e LTHRAT SN, BRHRIELE, fiasd
2L LTS Sz, Z0%, Thbo
N QN ERE IS ioféth6HohﬂLm
WKEL,%%ﬁbumﬁiﬁéwv

EWl o7z, I B AR ,mi
FRUTOE & JEAR B 22 W iﬁ*m%@@,
PHERHA SR 12D W Tl ST w b 70,
LEEB LA H O/ oW TE AT
o5 TwW5b, B, MEEOXFRIZA
WO B KRG D" DR S LI A7
LI, KGR T L b WA T & R
Ligwk Liz7z8, -SRI BT A4 F0h
OUBAEIZMEEL, TREWNELNICgED SR
7o F i, BEREIIIBITAS - - - - s D
SCEOL, TVAREERY IS & AR RE R 40 (i
R FEWRE)THY, UBLIEONE N
I Twb

FARETTE, LWTFoilh) Ths.

©) E1iE RPBREE

@O + W IE TIE0.5~ 100 um D #i 2 & 5 ki
THEIHTE B EESNT W25, 1umbl
T FE2REET LI, AR
@%@Mﬁh;éﬂmﬁiUMmLié%

FE B Vol. 57, No.5 (2006) (2147) &5



LB PIEN TS0, HHMEEO5 W
EIZFEDWTHME TERA L umiZe D S,
ERRIERRE SR ko T

@ #HEOBHIW - SN T BT R
A1z, [#HEOFMIOWEA T, L9
ﬁfﬁﬁlﬂ&ﬁuﬂ#i@‘éﬂfusé.

@ [BHBEAT X AR A 2RO RS B A3 %
W& LTiE S niedy, FaulIzE
CH# N 2T A5 S Hid e v,

@ TR B OFEAN) O L 258w S, B
WHRTCHHENTWE 72 L1, ¥—F
B, NA Ty FEREDPER SN TS

® [HTRIROFM ] OM I kT s h, E
WICBE T B & FoEsEdiddl ST
Wb,

@Fm%ﬁ%&ﬂ®MH#&kéﬂ ki FO
0, BIEOR)E, IKBE, EIMEHEZL ST
TAHHEE %@;ﬁ%ﬁ‘amﬁh ENTn5b

) E2% 3BV
T YR TEEBRAICHE I ) Ansh
72728, AR XD FERNC A D 2250
EAH LTV
D (5B WHFEQEH A 72IZ3#E Shiz.
@ (B 5B OEHAEESh, ISOR
BrsBnfis, USPCKEEER H) 55 0T

B EPGKMER ) »oVES, 1A%

W5 5B s O RIGERE T o7
KPRRINTV S

@ [ opsgE oI NIBWT, FMEILET
(LR LTSN 5 B WA T IRAE B R
Dﬁtﬁot&%,thﬂ&%wLwﬂ
BOEREAL5% IT01gU T E %o
EEZSDLWIITORNETH."E SN T
WizAy, TR ;-ﬁ;g@&éh\@io)&iz’%{}
EVEHEE RO K & R TR
i, BN, Fosbvl @””H'ZUK’&’IH
TMOBEEIIH L T20%E T & 1UTFA. "

66 (2148)

EDFLABALEIN ST

@ [ 5BV O H A X, 2o
T 1) BB & O B A B WAk,
2) W REE: =7 - Yoy PRV
Sy w7y =R AR E R
ﬁ%ﬁéhfwa

® TR HrJ IBWTHE, iBEAE
%ﬁ% BRI HEMATHEZ &N
U,%mrhﬁ& 2\ B ALE TERO Y
BONVEE LOBA I, Hwiss uii
P BB T 2 550 E 50 TH L
CEHRBENT D

hEEmEAEE

AR | YOE S BN BV T
THER SN, KT, W8 BBV TH
TN - MBI (REDEE, THRT KO,
RN YT b 2o VI OAT 5 W7 TR
DEAD) A S hiz. £Dtk, EPIZ L - T
- PG SNSRI KABIERS TR S

DR 200341 HICATITEL, SR

SENT L o THEIBIANCE ISR S 2, o
2D T, A I A B R e 1 s 3
MLEPEOFFINH SN TS, Lizdt-
T, WSOk SIS T AL M IE v
DO, LHB L CHATE ORI T
EMPIZED SN TS, B, RERPHC
BIFBH® - - - oD, HAH TS
LA HEFCHIR S i3 R &) THh b,
TMYLNEDNENRFO T B ELTW 2
FERAEWEL, FOWM) Thsb.

@ BETW 5 %/mut’]l‘wl}xf—}*fmf = K OS5
T BT DRSS D 25 D HAT A3,
FEESFHANCZ LD, wihbkPah HPallll
L oRS¥ (AN

@ VIS B B AL O (~196T)

FE B Vol 57, No.5 (20006)




S AL FLAREEJR) 7 o S8 0

DRSS L ) —1958Cicisd S 7.

@ WYL TIEBETS i & A5
IZBREN T8, T ns
WZDWTHEAN el 237 S, % ATt
IR IR BT B REE RSB Esk s h
Twb.

@ I YIETIE 28 L BRI OV TIE
OB III AR BN T L d o 72h, -7
SO TSR 230 D 1 L B Bk & [
BRI 25k 2 Tnw b

1&%@#?WFJE£

AW E T WIS B B LT -
WG S N BRIL TH b, HBSHMART
W8 Stage 4 BEf¥ 2 dh B, T oA LI
IR E N3 DR D% (RSB, k-1
WL, DESEWERTY vy THE)DS S, [
Ja TR A8 ML % 53l U C TR iR o3 - % g
WrEd ) e LT - el BRI TGk U, aA st
FIIBT AN AT MT A5 1%, HBiko
[ I AR OENE | D LR TLB L] &
LTOWDFna g5 s

AU TL: CHURE S AU R0 178 S AR 4t
BEs /A= VMETELDOTH B
A, TOFETIEAEMEALLGSETXTo
”Wﬁi&%ﬂ%“@%*%hwf%W®%

HEEHilT A7, BEAVEIEIITIES Lyl
MDA ONG. KWNEHLTIE, W—0#E
WZOWTH] -4 FTolllgz  hd & &,
e U Tl U7z 3R 2505 % LN ¢
BT LxfiildholbEanNTwE,. &
B, THYO OB R CYUE .

B Vol 57. No.5 (2006)

| DEBERUS v TREAEE

AWM AL FISOE B BV T
VIR S N2 5BRE T B8, [EE 31 B AR
B WTIHBIEEPIC X 5 5445 Stage 4 By [
WHY, WERINIRTIZE s Tuhun, A
WIEEE, BAIREIER 2RI w3
WERLPIZTHETATAIEILLINBOLNEA
MIFOFRE (DS &, ZolEE Ans:
W AW NIC sy y 75281280
HONBEHNITORNE (Y v TE)E) 2+
5N HTHE. ~HITHETAYE & FB D
AT R BRANE T L, SRS BR T/
(BB A T VRERBEOFI P A~OBEAD
S HAE T AATEE S B O B 2 il s 1o
BT BHOT, DESKENTS v 7T
DA TAEERFNT B 720D T,
YTHAH. MBI BO Tk SBE MO
Ty TEEOWTIUIDWT Y, ks L
TN GEE ) &2k CEA M) ATR S
NTWBDS, Ul B A8l At 2 v,

PN A —

BRI DS (SR

FPUSOESE B iic BT 21k s
TZHHTH B, gk 5, Ko kS
7 PEL B R ANSCAE (EPAE L) 1 T SIS HT 24 4

B g o e slliE & UClidge F 220
& DY T, Thasrif LIBERH]
ELTINHH Z & & shr.

MR DR 2 (1) fidw e, (2) kT8,
(@#§ﬁ4&0777ﬁx~NWL,uﬂb
WDOWTWFEL L INTWS, B, )k 1
HEIZOWTWE, By / x— 432 &
BWEDIED, KPIE AL L BWREIZON
THi SN TWw5E, FQ) S EERY

DN T

(2149) 67



Yy FTEEIZOVCTIREBRHAMEE CIEEY
BEIZODVWTORBXLN TS, HIZH
BCREFEEICIZMELHEL TS
ENFHE IR TWA, T RUIEIZBIT A80UF
J=> /NN

AT (S 1555]

25

A R 12200446 A 12810 A EIEE TR
A DCTHAREER FIZBWTH 721
W AR THBA, WNAEWIZHE
D— M REE TN G F v & DHIRT D5,
THUEIETRIZEHBHRI S LT 2L &
Y AVAR

BHETHEA L9112, BRI ORE
BOMEALZ 0 @Y 2 B MR T 5
7200213, BARIRERE S OREIE L TFTTA
P HIREZER M L, S S OW 2T 0%
HEPHANIZND TB L 2 PO TEHELETH
H. L2L, BIEO»SIEERYY v TERE
VS St LB BRAL LR v it L
T, WEEICDWTIZBR T A K F23% 012
&7, BEOREImMOTHWHTHD,
B oNMEBOFMICONT L ERYE - 4
TR E B O MIZ BTk ) O EE A
A, LzdioT, JISICBWTH B
FEOHMEALE, —HOTEMBEIZKSNT
Wh,

ARPEETIE, Blo2BM T 3masl

68 (2150)

RIERT S, 1) REMMER, 2) WM
KU Hausner LI ZEH:, 3) A 714 ZAHh 60
BB NE R, 4) AR L VEIRBITED
AN A—=F L LTHITFOhTwE,. h
LATEFH O E I DN T, A I % Bz,
HE3E S B W TN, Wi ZB LT
ERLEEPBRENTVED, wFhd A
KAWL NEIZIEF->TEBY, M55, 4
SEIRHE T EIRIR ST,

L—Y—EfEC &

CBHERIERIE [(BEER]

i, BEEHS & 5w 5 TS TULH
SNTV B L —W =R & 55 L0
LrEEmBARICb#ENT2HMT, EPIC
Lo THIBSHAMEREAIR SN TB Y, B4,
Stage 4 BZBSIZH 5. OO HST %
WlAh ™o HISCH e - M Lok, 1
HYOE T I [(BEEWM] & LTIt s
5 &E ol B TR E N & &
STV DH, IR LI 5E BAZ AR (- % )]
WTERBORILSHEEIIT bR Twiig, =
T a YOREWEDWETHS, &3
NTwBE. BEKE, 1. b—F—uldr o ki,
2. BB, 3. W, 4. F—SRAF, 5. MBS
BELTORMEBENIDOBY, 4 K54 vtk
NELLTEEDOLNTWA., ok, ek
TROWELZAMITEHE SR TR n, %
ZHDHT N TS,

B Vol 57, No.5 (2006)



HREMAE NEZHRE

BHEFBA, FHEEF

;:*1215 ) AT
GIRVIIS e 0

] o U
AR ":.;alir'jj J) G R o
—“J R - —l - -~ . ~&
JUDJg—=Za—21y
Evaluation of photostability of active ingredients
- Preformulation studies during the pharmaceutical development process —
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The photodegradation of solid pharmaceutical drugs and preparations is one of typical
topochemical reactions. In review this article, based on the results of several research works per-
formed by the authors, some essential and important problems and factors concerning the evalu-
ation of photostability of photo-labile drugs are presented and extensively discussed from the
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Fig.9 Effect of grinding on the solid-state photostability
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(O, ®):a-form; ([J, &):p-form. The open and closed symbols represent intact and ground

powder for 150 min, respectively.
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Fig.10 Effect of particie size on the photodegradation rate constant of nifedipine powder and its
tablet.

a, powder ; b, tablet
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Some stablhzatlon,demgns for photolablle drugs m, sohd dosage forms

Department of Pharmaceutical Technology, Kobe Pharmaceutical University

Based on some valuable informations obtained in a series of studies on the evaluation of photo-
stability of solid drugs(PHARM TECH JAPAN, 22, 1049-1057(2006)), which have been per-
formed by the authors, several photostabilization designs for solid dosage forms are consecutively
introduced. They are extensively and quantitatively evaluated from the view points of | (a) pho-
tostabilization in a model film-coating system containing various excipients, (b)microencapsulat-
ion containing various photostabilizing agents, and (c)photostabilization of soft elastic gelatin
capsules and formulation factors. The results of some aspects of titanium dioxide as a pharmace-
utical excipient for photostabilization are also briefly introduced.
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Table 1

Stabilizing Approach
Coloring ol tablet core
tablet coating & gelatin cap-

Photostabilization of Drugs in Dosage Forms

Examples of Excipients
Food colorants  [lavonoids
vvellow - colored vitumins

sule shell

[ron oxides ; titaninm diox-
core s tablet coating | gela- ide

tin capsule shell

Pigmentation  of  tablet

Addition of UV absorbers Benzophenones ;s camphor
derivatives 5 pamino ben-
zoie acid ¢ vanillin
Incereasing thickness of
tablet coating o gelatin shell
Absorbing, opague or non-
transparent immediate con-
Lainer

Addition of scavengers S Mannitol  slutathione |
quenchers  antioxidants boeta carvotene o ascorbic
acid

Remove oxygen Inert atmospheretnitrogen?
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Fig.1 Sample holder for exposure test
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Fig.2 Effects of film thickness and concentration of oxyben-
zone on initial coloration rate. Key : O, control; ©,
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Fig.3 Transmission curves of films containing 0.5% oxyben-
zone
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