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Examination of simple and rapid method of analgesic ingredients
in formed cataplasms, and changes of £-Menthol after inner bag
opened and under compressing use

Nobuaki KASE, Hirohisa YAZAKI and Etsuko FUKUSHIMA

Summary
A simple and rapid method for simultaneous determination of £-Menthol, d, £-Camphor, Methyl Salicylate in
formed cataplasms was studied. Using this method, change of analgesic ingredients, £-Menthol, d, £-Camphor,

Methyl Salicylate in formed cataplasms were studied preservation tests in case of under compressing and after

'inner bag opened.

3 typical formed cataplasms were selected from 15 kinds of formed cataplasms, and determined the ingredients
contents by FID-GC. £-Menthol, d, £-Camphor and Methyl Salicylate were separated on a glass column (3.0m X
2.0mm) packed with 10% FFAP at 170°C. Ethyl Salicylate was used as internal standard. Three extraction metods,
liquid-liquid partition extraction by CHCI1:-0.5M - HCI, ultrasonic extraction, and distilling by essential oil testing
apparatus were attempted.

Extraction method by CHCl1:-0.5M - HC1 was obtained least variance, best yield and appliable for any type of
formed cataplasms. Therefore this method was used preservation tests. Ultrasonic extraction method would be
expected a most simple, rapid, and chloroform free method, but obtained only 70~90% yields.

The regulation of ingredients in formed cataplasms was provided analgesic ingredients weight per medical paste
weights. A prefect separation of medical paste and backings were difficult and needed complicated washing process.
In this study, variance of ingredients content were equal to £-Menthol weight per medical paste weight, and per
used whole cataplasms weight. Therefore the regulation of ingredients in formed cataplasms should be expected
to addition for ingredients weight per constant areas for plusters, or per whole cataplasms weight.

Preservation of after inner bag opened, in the regular case (inner bag sealed), more than 9% £-Menthol contents
were kept for 70 days at room temperature. In case of kept in inner bag, were efficient effct to prevent the volatility
or 30 days. But in such a case, taking out from inner bag, 20~80% decrease of £-Menthol contents by the volatility
~vere appeared only a few hours to 1 day. More rapid decrease of £-Menthol, d, £-Camphor and Methyl Salicylate
contents by the volatility were appeared to compressing test at 37°C, more than 50% contents were decrease within
12 hours. Compressing use for human, more rapid decrease of analgesic ingredients were suggested because of
addition to transfer for skin. It was confirmed that compressing formed cataplasms for a considerable time were

not expected efficient anti-inflammatory and analgesic effects.
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Table.1 Formed Cataplasms used in this study
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packing units size of 1 sheet

indicated amounts (mg, g * medical paste)

Other ingredient

(sheets”1 bag) (cm X cm) £ —Menthol d, £ —Camphor Methyl Salicylate
A 5 A 14.0X10.0 12.8 12.8 6.4 Thymol
B 6 14.0X10.0 3.0 - - Glycol Salicylate
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Fig.1 GC-chromatograms of Standard and CHCL-0.5M HCI

extracted sample

I Standard (£-Menthol 0.25mg/m¢, d, £-Camphor 0.5
ng/mf, Methyl Salicylate 0.5mg,/mf, 1.S.:Ethyl Salicylate
0.6mg /' m¢)

0 Cataplasm A
Peak 1 : £ -Menthol, Peak 2 : d, £-Camphor, Peak 3 :
Methyl Salicylate, Peak 4 : I.S.

Table. 2 Comparison of CHCL,—0.5M HCI extraction method with other methods

Analytical Results

Sample Ingredient CHCl;—0.5M HCI extraction® Ultrasonic extraction method Distilling method
AV.? C.V. (%) AV. C.V. (%) AV. C.V. (%)
A £ -Menthol 15.7 (13.4)? 1.6 (2.4)° 10.5 (9.1) 5.4 (5.8) 10.6 ( 8.7) 5.8 (5.9)
d, £ -Camphor 14.3 (12.2) 1.8 (2.4) 11.2 (10.1) 6.5 (6.4) 13.0 (10.7) 4.4 (5.2)
Methyl Salicylate 6.9 (5.9) 6.3 (5.9 6.2 (5.6) 7.0 (8.0 6.4 (5.3) 4.2 (5.0)
B £ -Menthol 2.9 (2.5) 2.8 (2.8 2.1 (1.8) 3.5 (3.7 2.4 (2.5) 4.5 (3.8
C £ -Menthol 8.4 (7.3 4.9 (4.1 6.9 (6.1) 6.1 (4.5) 6.6 (5.7 4.9 (6.0)
d, £ -Camphor 7.8 (6.8) 6.0 (6.1) 7.8 (6.9) 6.2 (5.4) 7.1 (6.1) 6.0 (6.1)
Methyl Salicylate  13.6 (11.9) 6.1 (5.2) 13.8 (12.2) 8.7 (8.1) 12.7 (10.9) 6.1 (8.4)

Liquid-liquid partition extraction method by CHCI,

ng/ g * medical paste

® () :mg/ g - whole cataplasms

o ( ) : C. V. of analytical results for mg/ g - whole cataplasms
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Table. 3 Analytical results of formed cataplasms by CHCL—0.5M HCI extraction method

Indicated amounts”
Sample

Quantitative Values?

£ -Menthol d, £ -Camphor  Methyl Salicyiate £ -Menthol d, £ -Camphor  Methyl Salicyiate
A 12.8 12.8 12.8 110.7 110.3 104.5
B 3.0 . - 99.5 - -
C 8.0 8.0 15.0 112.2 110.2 92.6
D-1 3.0 - 10.0 95.1 - 96.7
-2 3.0 - 10.0 93.4 - 93.9
-3 5.0 - - 107.3 - -
E-1 3.0 5.0 5.0 90. 3 88.4 93.8
-2 5.0 3.0 5.0 104.2 108. 6 100. 6
-3 3.0 5.0 5.0 91.9 88.7 87.0
F 5.0 5.0 10.0 100.7 120.0 114.0
G 5.6 3.0 - 97.7 92.7 -
H 6.75 10.0 - 118.0 116.3 -
I 10.0 3.0 - 98.8 103.5 -
J 10.0 8.0 - 96.0 95.2 -
K 5.5 3.0 — 106. 0 91.7 —

1) mg/ g * medical paste
2) Percentage of indicated amounts (%)
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Fig.2 Change of £-Menthol contents after inner bag opened
5°C, preservation for inner bag sealed
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Fig.9 Repetitive GC measurement of Cataplasm A after
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Fig.10 Effect of distilling times to extractive effiency by
distilling method (Cataplasm A)
* mg/ g * medical paste
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A Quantitative value of d, £ -Camphor
B Quantitative value of Methyl Salicylate
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