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Abstract— Anti-inflammatory and analgesic activities and skin irritation of piroxicam patch were investigated.
Piroxicam patch increased the pain threshold in rat hind paw inflamed by carrageenan and inhibited writhing
induced by acetic acid in mice. Piroxicam patch also inhibited the carrageenan-induced edema in rat hind
paw as well as the increased vascular permeability induced by histamine in rats. In adjuvant arthritis of
rats, piroxicam patch showed anti-inflammatory effects. Skin irritation of piroxicam patch was tested in Newzea-
land White rabbits and evaluated by Primary Irritation Index of Draize. The results from skin irritation test
showed that piroxicam patch seemed practically non-irritating. The result from the present study indicates
that piroxicam may be useful without serious side effects as anti-inflammatory analgesics in this patch form.
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Table 1. Draize-FHSA® scoring system

Skin reaction Score

Erythema and eschar formation

No erythema 0
Very slight erythema (barely perceptible) 1
Well-defined erythema 2
Moderate to severe erythema 3
Severe erythema (beet redness) to slight

escar formation (injuries in depth) 4

Edema formation

No edema 0
Very slight edema (barely perceptible) 1
Slight edema (edges of area well defined

by definite raising) 2
Moderate edema (raised ~1mm) 3
Severe edema (raised >1mm and

extending beyond the area of exposure) 4

FHSA; Federal Hazardous Substance Act, U.S.A. (Code of Fede-
ral Regulations, 1988).
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Fig. 1. Analgesic effect of piroxicam patch in rats by Randall
and Selitto’s method. The patches were applied for 2 hr be-
fore and 4 hr after carrageenan (1%, 0.1ml, id.) injection.
Each value represents the meant S.E.M. of data from 7 ani-
mals (**: p<0.01 vs control).
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Fig. 2. Effect of piroxicam patch on writhing induced by
acetic acid in mice. The patches were applied for 6hr before
0.7% acetic acid (0.1 m/, 7.p.) injection. Each value represents
the meant SEM. of data from 7 animals (*, **: p<0.05, p<
0.01 vs control).
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Fig. 3. Effect of piroxicam patch on carrageenan paw edema
in rats. The patches were applied for 2 hr before and 4 hr
after carrageenan (1%, 0.1 ml, i.d.) injection. Each value re-
presents the meant S.E.M. of data from 7 animals (*, **: p<
0.05, p<0.01 vs control).

Table I Effect of piroxicam patch on the increased vascular
permeability induced by histamine in rats

Applied area Leakage of dye Inhibition

Groups @m® (X100~ g/site) (%)
Control- 3.16+ 0.20

Piroxicam 1mg/kg  2X2 2724 0.13 13.85

' 5mgkg  2X2 221+ 027*  29.87

10mgkg  2X2 220+ 0.08"*  30.64

Mmgkg  2X2 234+ 0.34 26.01

O mgke  2X2 228+ 0.13**  27.87

50 mg/kg  2X2 213+ 025%*  32.49

Each value represents the mean+ SEM. of data from 7 animals.
The patches were applied for 6 hr before histamine (10~° g/m, 0.1
m)) id. injection (¥, **: p<0.05, p<0.01 vs control).
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Table IIL. Effect of piroxicam patch on the hind paw edema in adjuvant
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Fig. 4. Effect of piroxicam patch on the treated hind paw

adjuvant arthritic rats. The patches were applied

for 24 hr daily during 7 days from the 15th to the 21st day
after adjuvant treatment. Each value represents the mean
+SEM. of data from 6 animals (*, **; p<0.05, p<0.01 vs

arthritic rats

% Change in the right hind paw swelling % Change in the left hind paw swelling
Group ond day | 4th day | 6th day | 7th day | 2nd day | 4th day | 6th day | 7th day
Control 1085+ 22 | 1102+ 22 |[1095£1.0 |1095+15 |1055+13 | 1063+ 18 | 1063+ 16 | 1058+ 1.6
Piroxicam 1mg/kg | 1045+20 | 1058+3.0 |1045+26 |1042+26 |101.8+23 | 103720 102.8+ 1.2 | 1025+ 1.2
5mg/kg | 1060+ 1.3 | 1047+ 22 | 1038+2.1* | 103.0+26 | 104719 104.0+ 1.8 | 1025+ 15| 101.8= 1.3
10 mg/kg | 103.8+1.8 | 103.2% 1.2% | 102.0+ 1.7%*| 101.3+ 1.4**| 103.7£ 1.7 | 105.0£ 3.3 | 104.3£3.1 | 103.7£3.0
30 mg/kg | 1028+ 21 | 99.3+35* | 995+ 2.5%| 98.8+28*| 1020+20 | 101.7£29 1003+ 3.1 | 98.2+2.20*

Each value represents the meant SEM. of data from 6 animals. The patches

were applied for 24hr daily during 7 days from the

15th to the 21st day after adjuvant treatment (*, **: p<0.05, p<0.01 vs control).

Table IV. Effect of piroxicam patch on body weight gain and organ weight in adjuvant arthritic rats

G Body weight Organ weight (mg/100 g B.W.)
roups gain (@) Thymus Spleen Adrenal gland Iliac lymph nodes
Control 758+ 8.3 103+ 10 2563t 29 148+ 0.2 120+ 8
Piroxicam 1mg/kg 71.7£ 3.3 105+ 6 250% 19 15.7£ 05 113+4.
5 mg/kg 66.7L 2.8 123£ 10 218+ 10 157X 0.5 115+ 4
10 mg/kg 70.8+ 4.9 100 7 268+ 13 16.0+ 0.4* 1241 6
30 mg/kg 58354 100+ 3 248+ 17 169+ 0.6 113+ 6

Each value represents the meant SEM. of data from 6 animals. The patches were applied for 24hr daily during 7 days from the

15th to the 21st day after adjuvant treatment (*: p<0.05 vs control).



T EAZ wF A o~

= C2

Fig. 5. The skin reaction of piroxicam palch and control si-
tes in a NZW rabbits after 24 hr. P1; piroxicam patch site
(intact), P2; piroxicam patch site (abraded), C1; control site
(intact), C2; control site (abraded).

Fig. 6. The skin reaction of piroxicam patch and control si-
tcs in a NZW rabbits afler 72 hr. Pl; piroxicam patch site
(intact), P2; piroxicam patch site (abraded), C1; control site
(intact), C2; control site (abraded).
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Table V. Results of skin reaction in male NZW rabbits

Piroxicam patch Acrylate polymer

Sites Test sites Control sites
Skin Erythema Erythema
reaction & eschar Edema & eschar Edema

Time (h) 24 72 24 72 24 72 24 72

Animal
No.
1 0 1 1 1 2 0 1 0
2 1 0 1 0 2 0 1 0
3 1 0 1 0 2 0 1 0
4 1 0 0 0 2 0 0 0
5 1 0 1 0 2 0 0 0
6 1 0 0 0 2 2 0 0

Total score 5 1 4 1 12 2 3 0

Mean score 5/6 1/6 4/6 1/6 12/6 2/6 3/6 0/6
PII* 11/6X1/4=0.46 17/6X1/4=0.71

“PII; Primary Irritation Index, sum of mean scorcs/4.
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Table VI. PII of Draize

TR - OFIS} - QIRYA - BYFT -

Primary Irritation Index Evaluation
<2 Mildly irritating
2~5 Moderately irritating
>b Severely irritating
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