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Abstract — To develop a novel transdermal delivery system of loxoprofen (LP), a potent antiinflammatory and
analgesic agent, the effects of vehicle composition and drug loading dose on the skin permeation property were
investigated. And in vivo skin absorption property studied by analysing the C_,, and AUC was investigated
after applying the developed plaster systems on rabbit back skin. Addition of isopropyl myristate (IPM) and
IPM-diethylene glycol monoethyl ether (DGME) cosolvent in the plaster showed higher permeation rates than
those from propylene glycol laurate-DGME cosolvent systems. As the concentration of LP in the plaster
increased from 0.56 mg/cm? to 1.19 mg/cm?, the drug release and skin permeation rates increased linearly. At
loading dose of 1.19 mg/cm?, the flux reached 35.6 ug/cm?hr. New LP plasters showed a good adhesive prop-
erty onto skin, and showed no crystal formation. The AUC 5, and C, ., after dermal application of LP plaster
(60 mg/70 cm?) were found to be 6951 £230 ng - hr/ml and 400 = 44 ng/ml, respectively. And the plasma con-
centration maintained above 300 ng/ml up to 24 hr period. In the carrageenan-induced rat paw edema test, LP
plaster showed similar inhibition rate with marketed ketoprofen (Ketotop®) plaster.
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Table I. Formulations of LP plasters

289

LP loaded Vehicle Amount of vehicle Duro-Tak® Amount of PSA  Thickness of wet
(mg) (viv) used (ml) PSA used (2 mix (mm)
60 PGL-DGME = 80 : 20 1.5 87-2196 4 0.40
60 PGL-DGME = 80: 20 1.0 87-2196 4 0.36
60 PGL-DGME =80 : 20 0.5 87-2196 4 0.32
60 PGL-DGME = 80 : 20 0.2 87-2196 4 0.30
120 PGL-DGME = 80 : 20 1.0 87-2196 4 0.18
180 PGL-DGME = 80: 20 1.0 87-2196 4 0.36
60 PGL-DGME = 80: 20 1.0 387-2510 4 0.36
60 PGL-DGME = 80 : 20 1.0 387-2287 4 0.36
60 IPM-DGME = 100:0 1.0 87-2196 4 0.36
60 IPM-DGME = 80 : 20 1.0 87-2196 4 0.36
60 IPM-DGME = 60 ; 40 1.0 87-2196 4 0.36
30 IPM-DGME = 60 : 40 1.0 87-2196 4 0.36
120 IPM-DGME = 60 : 40 1.0 87-2196 4 0.36
180 IPM-DGME = 60 : 40 1.0 87-2196 4 0.36
60 JPM-DGME =60 : 40 1.0 87-2196 4 0.51
120 TPM-DGME = 60 : 40 1.0 87-2196 4 0.51
180 IPM-DGME = 60 : 40 1.0 87-2196 4 0.51
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Basile, model 7150)% 7|&41712]8] Y912 SA LT S
1% carrageenan 582 0.1 ml 4 2ulel] v)s5FAksly
o FARE 34178, 5AZke] ol FulE Sk 1 o
sje} Z7te] EHoHE AR $5E 9 3E o
Ag2 vwe] () F @ A 2o Adksiale. o
Student's t-test® 733},
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548 AEsych

A A7) oFE S EE] ARHRE W ok
33 % T vhe]He] gnd Favt 9u. weky
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Fig. 1. Effect of IPM-DGME cosolvents on the release of LP
from PSA matrix plasters (n=3). Key: O, IPM alone; @,
IPM : DGME = 80: 20 v/v; A, IPM : DGME = 60 : 40 v/v
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PSAZ= Duro-Tak® 87-21962 Al-43l3 £A=2=
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=& 5% o= Fake] AdHY] Wil HALE F4
o =5t 27] 8AZMAA Y] Fald R IPM F DGME
Hlge] 20 4 40%E 7S SR AaEg]
o) 24|79 A Bleks Be 4097} A7k

i r\)!'
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Fig. 2. Cumulative amount of LP permealed through excised
guinea pig skin from PSA matrix plasters containing IPM-
DGME cosolvents as a function of time (n =3). Key: O, IPM
alone; @, IPM: DGME=280:20 (v/v); A, IPM:DGME=
60 : 40 (v/v)

Table IL Flux and lag time through excised guinea pig skin of LP plasters containing different doses and vehicles

Dose added into IPM : DGME ratio  Thickness of wet mix Drug content in dry I T,
vehicle (mg/ml) (v/v) applied (mm) adhesive (mg/cm?) (Mg/cmhr) (hr)
60 100:0 0.36 0.32 = 0.04 121 £ 1.6 NA
60 80:20 0.36 0.30 * 0.01 125+16 NA
60 60:40 0.36 0.29 = 0.03 10.6 £ 2.2 NA
60 60 : 40 0.51 0.56 = 0.08 14.2 £ 3.0 0.32 £ 0.76
120 60 : 40 0.51 0.85 £ 0.01 245 £ 42 0.98 £ 0.55
180 60 : 40 0.51 L.19 =011 35.6 = 6.0 0.84 = 0.19

Data were expressed as the mean+S.D. (n=3). I steady state flux. Ty: lag time. NA: not available.
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A9 T w2 TS He) Hl, IPM EFelv oA
ol DGMEZ 20% 7171 A Alelelle & Aol galch
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Fig. 3. Effect of loading dose on the release of LP from PSA

matrix plasters containing JIPM-DGME cosolvent (60 : 40 v/v)

(®m=3). Key: O, 30 mg/70 cm?; @, 60 mg/70 cm? A, 90 mg/
70 cm?

300

[l
4]
o

AN

LP permeated {ug/cm?2}
- N
o O
S o
O

Flux {pg/cm2/hr}

o
o
T

4] 4 8 12 16 20 24 28
Time (hr)
Fig. 4. Effect of loading dose on the permeation of LP through
excised guinea pig skin from PSA matrix plasters containing
PGL-DGME cosolvent (80 : 20 v/v) (n = 3), Key: O, 30 mg/70
cm?; @, 60 mg/70 cm?; A, 90 mg/70 cm?

IPM-DGMEAY] 34412 AM 2 FerEl2 Y69 LP
WA =L Jellglet. Loading dose”} 30 mg/70 cm?i|A]
90 mg/70 cm?Z FV)ge) W} EEEE &9 EAHL
2 #Azct. PGL-DGME 324 & LP] $%& S7HA
Azg ZefawlEREld] I} 3 Zaseld Fig 4
Jehfglch. = IPM-DGME 244 % LpY 425 2e
g ZakapjzRele] g £ Z29d$ Fig 5o viEt
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Fig. 5. Effect of loading dose on the permeation of LP through
excised guinea pig skin from PSA matrix plasters containing
TPM-DGME cosolvent (60 : 40 v/v) (n=3). Key: O, 15 mg/70
cm?; @, 30 mg/70 em?; A, 60 mg/70 cm?; A, 90 mg/70 cm?
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Fig. 6. Relationship of dose and flux for LP plasters containing
different cosolvents. Key: O, PGL : DGME =80:20 v/v; @,
IPM.: DGME =60 : 40 v/v
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Table ITL. Physical properties of adhesive layer of LP plasters containing different doses

Doses loaded Thickness Weight Drug content Pecling strength
(mg/70 cm®) (lLm) (mg/cm?) (g/mm)
30 167 £ 22 347 £ 22 0.56 = 0.08 258.0 £ 56.0
60 165 £ 1.5 345+ 1.5 0.85 £ 0.01 262.9 £+ 40.0
90 159 £ 1.7 339 £+ 0.2 1.19 £ 0.11 294.1 £ 141.2
Data were expressed as mean = 5D (n = 3) except for peel test (n=4).
Peeling strength of Ketotop® plaster as a reference was determined to be 187.4£9.1 g/mm.
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Fig. 7. Plasma drug concentration profiles after dermal
application of LP plasters in rabbits (n =4). Key: O, 30 mg/70
cm?; @, 60 mg/70 cm?; A, 90 mg/70 cm?
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