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Effects of Pre-instilled Mydriatics on the Intraocular Concentration
and Anti-inflammatory Action of Topical 0.1% Pranoprofen (3)
—Study on Permeability Factor—

Takahiro Ogawa, Kunitoshi Ohara and Hiroyuki Shimizu
Department of Ophthalmology, Jichi Medical School

Abstract

The authors studied a mechanism of an increase in intraocular concentration of topical 0.1%
pranoprofen (PPF) induced by pre-instilled mydriatics (0.5% tropicamide and 0.5% phenylephrine) in
rabbit eyes. Ingredient solutions of mydriatics were instilled 60 minutes prior to instillation of PPF.
The PPF concentrations in the cornea, aqueous humor and iris-ciliary body did not increase with
pre-instilled benzalkonium chloride, chlorobutanol and tropicamide. The PPF concentrations were
increased by pre-instilled phenylephrine (PHE), and the concentrations were 2 to 3 times higher than
those without mydriatics. The PHE concentration in the aqueous humor was increased about 3 times
in the prsesence of PPF. The octanol/water partition coefficient of PPF was increased in the presence
of PHE. These data indicate that the increase of intraocular PPF concentration by the pre-instilled
mydriatics was caused by PHE, and the enhancement of transcorneal permeability to PPF may have
resulted from the formation of ion-pair complexes between PPF, an anionic drug, and PHE, a cationic
drug. (Acta Soc Ophthalmol Jpn 96 : 1379—1386, 1992)
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phenylephrine DR &AW, {HI3FHELBAEMEZE (n=4)
#RT. PPFRIcHT 58582 %2 p<0.01
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W7 rFVvP®5[E&HER X V0.1% benzal-
konium chloride 1 [El5IR605# D% BAE EEO
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a!iFyvP®5EAR(X500),b: 3 F)P®
5 EEMR(X3,000), c: benzalkonium chroride 1
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X O microvilli ® 4%, Mk oI BIE S (F
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CHhER2.0~-2.9f0FE LML L. 20T & X
b, MPIz&Eh2BED BZK X ' CB (X PPF iR
NgEY LR S FERMECRRGZ LA LN E
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TMEMBEED FRAVBE B E T,

PPF oG EMRHEIPHE* Mz A2 Z &Itk »TH
Biokx{ih, BEE S DI EMWREAE,
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IESH LM ER S ) E 2 bR 599, SRR E A
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FSACTBETAAHLT v == 2 EEANB D, Hk
EWniA 4 vt EBRT 5SS 5100, PPF &
PHE 71 # v & HET 20 THhE L FFRIET
175 &E 260, MP B 5 X 5H1FE K PPF BEH
BIERCTHHER T LERIL L b ELTVHERRY
WA ki, EE 1 ©o PPF BMioiiFEK PPF &
EE1X 17.7ng/100 x] T, MP fif A 5 HR €% 45.4 ng/
100 gl B0, BEMERE 27.7 ng/100 ul © = LEE
(PPF 04+ & 255.6)12 1.1 uM Th 5, ERllTo
MP ##oFi5E K PHE #E X 8.6 ng/100 ul T, PPF
G SERT 29.1 ng/100 ] &850, BBEE 20.5
ng/100 xl ® = AL #EE (PHE 0 5 F & 167.2) £1.2
M THAH, ZDX 5 ICHIFEKFTOMEDOHEME
BEREEgEesarTth-7T, i, MP AR 60 SHE O
BEFEA SR o PHE #13536.7ng T, {HICL 5
5L, A A 5 o diffusion DAJEER L E 2 bR AN E
REDH 0.2% P FEEEAN R B 5 LSBT
OEBIHEELT V., 2o PHE & (64.2 uM) 3,
PPF ARBE O #EBEFEN © PPF &1 A v %R T 5
DETHTH5H EE 2 bh, AiFE/KPPF & PHE g5
1.1, 1.2 M BEmE i,

thoo b, MEHLELLREFTA A
VHESEE R L CAE @A LATE KRBT L
TctE2ZbhSD,

LI EofER% 4 &z MP §i# 5 <o PPF 0 AlR#
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MEKABTICHE T, PPF I PHE & 1+ v %THEE
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CHIBKCBT L :ELLbRD,

MP o PPF HEAREO LRBEF O 12L L T
A A RERENTRE Ehic s, TOMoEERE L

b=l
RTEE 7K
PPF -

AN PPF A

8 3 FYvP®#AEI LS pranoprofen D B
HAREA
PPF : pranoprofen, PHE : phenylephrine.
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whhloZ &b, #iERDRIEMP Ao PPF R
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¢ o PHE 75 timolol DR BTIc@E A 5 2 7
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vy ARGz b, REEEE] O E AR LT
A AR ERETAEYHEIIERCL 302355
23, BRCRBHEES S S WEERCIGHET 5 1R
BEhss, MP Ot To PPF o BEAEYERE FAEF
LA v EBRT AEGHEEERTH S5, PPF X
R EMP BT 22 L AE L IBER MBS,
CoRTEFOHBEARCY YVIEBNEDREY LR X
BHZERERNICOERLAETCHALEELLR
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X M

D NAERSE KREE KFAEZ FHARERAO
pranoprofen (R EW B L MALEFR~DO ¥
& HRE£E 92:1510—1519, 1988,

2) AR, KREHE, FKR=F | Pranoprofen DR
HEYERE - NEEFR~o BfER O EE
(F28). —HOAEBCs2HH— BEBR£HE
96 : 1079—1084, 1992

3) Green K, Tonjum A: Influence of various
agents on corneal permeability. Am ] Ophthal-
mol 72 : 897—905, 1971

4) Gasset AR, Ishii Y, Kaufman HE, et al:

Cytotoxicity of ophthalmic preservatives. Am J
Ophthalmol 78 : 98—105, 1974.



1386

5)

6)

T

L

8

s

)]

10)

11

12)

Burstein NL, Anderson JA: Review: Cor-
neal penetration and ocular bioavailability of
drugs. J Ocular Pharmacol 1: 309—326, 1985.
Lee VHL, Robinson JR: Review: Topical
ocular drug delivery : Recent developments and
future challenges. ] Ocular Pharmacol 2: 67
—108, 1986.

Kishida K, Otori T: A quantitative study on
the relationship between transcorneal perme-
ability of drugs and their hydrophobicity. Jpn ]
Ophthalmol 24 : 251—259, 1980.

Schoenwald RD, Ward RL: Relationship
between steroid permeability across excised
rabbit cormea and octanol-water partition
coefficients. ] Pharm Sci 67 : 786—788, 1978.
Schoenwald RD, Huang HS: Corneal pene-
tration behavior of g-blocking agents I:
Physicochemical factors. J] Pharm Sci 72 : 1266
—1272, 1983.

THEREN, TR, SETE, b B0 WL,
RoEERIE, W, BNIENE, 331—334, 1984,
# B BH F AR »AFEHORI,
FH 5., it TR mEELOMRE, ¥ 48,
ot RERR L SBRENLT. B, BIIE
15, 210—220, 1991.

Weiner N : Atropine, scopolamine, and
related antimuscarinic drugs, in Goodman LS,
Gilman AG (eds): The Pharmacological Basis

13

14)

15

16)

17

s

18)

HEE&EE 96 115
of Therapeutics, New York, Macmillan Publi-
shing Co, 130—144, 1985.

Weiner N: Norepinephrine, epinephrine, and
the sympathomimetic amines, in Goodman LS,
Gilman AG (eds): The Pharmacological Basis
of Therapeutics, New York, Macmillan Publi-
shing Co, 145—180, 1985.

Kyyrinen K, Urtti A: Improved ocular ; sys-
temic absorption ratio of timolol by viscous
vehicle and phenylephrine. Invest Ophthalmol
Vis Sci 31: 1827—1833, 1990.

Burstein NL, Leopold IH, Bernacchi DB:
Trans-scleral iontophoresis of gentamicin. ]
Ocular Pharmacol 1: 363—2368, 1985,

Wilson CG, Tomlinson E, Davis SS, et al:
Altered ocular absorption and disposition of
sodium cromoglycate upon ion-pair and com-
plex coacervate formation with dodecylbenzyl-
dimethylammonium chloride. ] Pharm Phar-
macol 31: 749—753, 1981.

Gasco MR, Gallarate M, Trotta M, et al:
Microemulsions as topical delivery vehicles:
Ocular administration of timolol. ] Pharmaceut
Biomed Anal 7: 433—439, 1989.

Kato A, Iwata S:
permeability to bunazosin. ] Pharmacobio-Dyn
112115120, 1988.

In vitro study on corneal




