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A generic drug is defined as a drug product that is comparable to a brand name drug in terms of dosage, form,
strength, route of administration, quality, performance characteristics, and indicated use. Generic drugs for topical use,
in the case of sheet-like products, are required to be the same as the original drug in terms of application area and dosage
form. The composition of such generic drug formulations may differ from that of the original product. The adhesive of
any pharmaceutically-active tape that directly contacts the skin plays a role in delivering the active ingredient into the
skin, and affects the sensation and ease of handling. Therefore, adhesives are an important ingredient in these products.
Thus, the aim of this study was to characterize original and generic lidocaine tape products, and to evaluate the adhesive
properties of each. The tack force, peel strength and shear adhesion were measured as adhesive properties. In addition,
in vitro drug releasing profiles and skin permeation profiles of the products were evaluated. /n vivo transdermal absorp-
tion was also evaluated to predict the possibility of adverse effects. Adhesive properties differed among the three ana-
lyzed products. These differences may have been caused by differences in the adhesives. Drug-releasing profiles and skin
permeation profiles also differed among the three products, even though the pharmacokinetics were not significantly
different. By obtaining an adequate understanding of the characteristics of original and generic products, we will be able

to provide better tailor-made medications for drug therapies for patients.
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Table 1. Information and Adhesives of Lidocaine Tapes Approved in Japan

Thickness
(mm)

Content of

lidocaine (mg) Size (cm?)

Formulation

Adhesives

Tape A!? 18 3.05X5.00 0.01 Acrylic acid/n-octyl acrylate copolymer
Tape B!» 18 3.05X5.00 0.02 2-etylhexyl acrylate/butyl acrylate/diacetone acrylamide copolymer
Tape C'¥ 18 3.05X5.00 0.03 Styrene-isoprene-styrene block copolymer
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Fig. 1. Sliding Distance on Each Tape
Sliding distance of a ball rolled along a slip-off slope was measured as
the tack force. Data are shown as the mean + S.D. (n=6). **p<{0.01.
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Fig. 2. Shear Adhesion Time of Each Tape

Tape samples were applied to a stainless steel test plate (2X2cm). A
weight (1 kg) was suspended from the tape. The time for the sample to
detach from the test panel was recorded as the shear strength. Data are
shown as the mean+S.D. (n=3). *p<0.05.
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Fig. 3. Peel Strength of Each Tape

Tape samples were applied to a plate and pulled from the substrate at a
90° angle. Data are shown as the mean+S.D. (n=3). **p<{0.01.
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Fig. 4. Moisture Permeability through Each Tape for 24 h
per Unit Area
Data are shown as the mean+S.D. (n=4). *p<0.05.
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Fig. 5. In Vitro Releasing Profiles of Lidocaine from Each
Tape to Water per Unit Area
O, tape A; @, tape B; @, tape C. Data are shown as the mean=+S.D.
(n=4-6). *p<0.05, **p<0.01.
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Fig. 6. In Vitro Skin Permeation Profiles of Lidocaine after
Application of Each Tape
O, tape A; @, tape B; @, tape C. Data are shown as the mean+S.D. (n
=3). *p<0.05.
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Fig. 7. Plasma Concentration-time Profiles of Lidocaine af-
ter Application of Each Tape to Hairless Rat Abdominal
Skin

O, tape A; @, tape B; @, tape C. Data are shown as the mean+S.D. (n
=3). N.S.: no significant difference.
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Fig. 8. Ratio of Lidocaine Remaining on Each Tape after Application to Hairless Rat Abdominal Skin for 2h (a) and 8 h (b)
Data are shown as the mean+S.D. (n=3). **p<{0.01, N.S.: no significant difference.
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HAKROID, EEEMRINEEEET 2 SWE
ENTWVWD.® £/ in vitro FZ &% i E 5k D 55
b EFEERENER L. Tabb, 8
AKUB THRWEEERBENASNZHOD, #

Hl C Tl o 2 WH D/ FEE Th > 7= (Fig. 6).
ZE, T UILRERIHE SIS EAFTY R4
A1 DIBEEN R D=0 EEZEZ N ZDLD
i, REEEERE IR FERO L ZIF EDEN
Br—THEMTAHAS NN > B E LT, HA
E R E DFFME & EAN SR R ERKEO L 2 — N
) OEFENRIZD, U RAA > OoEENZE L
Lzl EEZz 6Nz £z, REBEENHTE
ERLDHEREZRUZHEE, ARSI R
WD RAG7R EDRMEFABITL, U120
HANN OEERVE R CPEHMENET 210720 EE X
57z,

LU S, invivo FBER IV ER DR, 3
Yo i B R EEHERS IC BRI O Z T A S s o
7z 23U, YU R > ORENIIEF IS NI
Z5HD00, REEREG S NEYOWRIGEEX
BEWzd, 77Uy 770y TEHENEI>Tna T
EMMEZ SN, GEFAEL = 8 Ki#H H £ T o i
HREEHERS DS F N S 132 DI S FE R WG E &
KRDODITES Moz, AFEERITK DG S Nz
FREIIKEEZRLTBY, 2FMEORERIFEH
LEtWwEEZ sz, A, M REHES Z 58X
57012, BHEOHEGEID BN EHETDOHE
Bairolz. TIRbBARERTIE, NTYLATv b
CEEARER 240g) 12U RAA > 77— 78K 2 1
(ke 582 36 mg) ZREfTL727=0, (KEHEL =
#5813 150 mg/kg E72> 7=, BHKE 60kg Dt
~DEE, FRTESIC 1 (18mg) ZHWS /=
W, (REMEL %5812 03mg/kg &755. 972
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DOELEIOERTIIE D 500 (F0H%EGEZ2%EL
22 &b, 2013 FEITIE, XL A®F—T 18
mg DXL + IR RE L — I — RGP IER: DK
BRNEMARGES N, mRK6#, Y RHA1 2 OME
BETI8mg 2T 52 ENTELLDITRS
o, TOEEOEREMEL 7285813 1.8 mg/kg T
HO, GEIOEBRTIIZ DK 80 5L WK EERTE
L5 TWD, U RAA COFIAREIREE L TOH
ShiB MRS 1.5 ug/mL DLk, 2122 F 7z R 3
5-10ug/mL A E® Xl eEntd, T—7H
Al DR 2 LK & 9 5 REEMREE D JIVEH O FE BT A
BOEWOTRZRWNEEAZ SN, £, T —
TERFIREAZ O MmER ) R A D RERSIC TR
Mozl EMS, HAENThNb S TIRNEIRET 8 IR
MET—ETHo=. T3, ﬁqubf:Jiﬁ THRERZ
BHEINEY RO OERNEREIC 7Y v 7 70y
THENKETNWDEZ ENT ﬁéh W I 2 2 8
RTCEXDLETOERBHZHRETETWAERNS T
EMEREEZEZ SN, AT LV ATy NMNEEEEIZ
&7 — 7 8K & 2 RER S0 8 BT L 7= 1% 0 S
HOU RAA ERERIZ, T8 80-95% KT
50-70% & 720, BiAHHIHNC8E C MR 2R U 7z
HOO, ERFEEEE TIZEN s> 72 (Fig. 8).
£oT, ANTVZATy hDYU RAA R IGEE
W& T —THAMTIIEALEENL, 250
TEROFRBIFE, FEER L 2 8HIR TidRE<
BinnZ EldnwETFHIEN =,

ISR T—THEIFDU R > EIRRE 2 A
T80, REEEMES VKT — T HAON
BNz, T ORE, &7 —T®-HAHRICY R
A DHREEZEAZSNDWAE — 7 PRI N,
UL, 2OE—JHMENRTY RAA 2R (C)
U RAA DR, BAIA, BHAB XU C TEN
FhNREIL-o>TWE (Fig.9). DI &En5, EHA
HDU RAA 2 OfE FARRERCFTEIRREDBAT A &
X BENCOBTERREDZEN N7, Hif
N2 ZEI2k o T, HANOEMEDKE A
Ooletk, FHMENRR D &7 — T HE DR
ELThHhoONIAEEENE A 5N,

S onz 3 BAOHEREID, BiEHWE
in vivo FEE TIIXHAIMICEIIASNBZNST2HD
D, FEFEMEITIRD 25 in vitro FEBTIZ KR
MBS NIz, KA PRI BG AT A o RIBERE O R Rk

Heat flow rate (ml/s)
)
o

20 40 60 80 100
Temperature (°C)

Fig. 9. Differential Scanning Calorimetry Analysis of
Lidocaine and Each Tape
Broken line, lidocaine crystals; solid line of A, tape A; B, tape B; C,
tape C.

RICHEE52 52 LT, BEOMHKICHEERER
95, Lo THEWZ8ENIM6E RIS E WD
HBHETFHRINDZENS, EREEMLDSBHEE
FEHNOEFIIEFOLEIREEZEZEL 2 L THRE
THRENRDDEZEZ SN,

BRERMI, O DY) &7 s JA
WMEHNTINT T2 ENTEEHT, LHEES
KO BENLEHANZHAET L ENAETHDEE
ABN5. £, FFEFEMLIRTEFRBRIIIARAT
& o L BH| L ORI T DR Z#T 2 DI+
SIS DT CHAE TSI ENTES, 51T,
B & AN, BAREICE S AU v T A
Uw RPEENDSDONGWEHFITHSEEA 5N
5, N0 EMNS, BREEDIZTNSNET

HFRZEZRANRICERN TSI LT, BFEOLDICK
DFEHED S NWEREGLZHIGTE R DITR5LEE
AHiD.

MzEAER AR NSRRI,

REFERENCES

1) Sasagawa I., Hosoya O., Juni K., Oshima S.,
Yasuno N., Ohta S., J.J.S.P.C., 19, 544-545
(2012).

2) Ministry of Health, Labour and Welfare.
““Guideline for Bioequivalence Studies of
Generic Products for Topical Use,” 24



Vol. 135 No. 8 (2015)

YAKUGAKU ZASSHI

985

3)

4)

5)

6)

7

8)

9)

10)

November, 2006: <¢http://www.nihs.go.jp/
drug/be-guide/GL061124 hifu.pdf), Nation-
al Institute of Health Sciences Web, cited 17
November, 2014.

Ministry of Health, Labour and Welfare.
““Guideline for Bioequivalence Studies for
Different Topical Dosage Forms,”’ 24 Novem-
ber, 2006: (http://www.nihs.go.jp/drug/be-
guide/GL061124 hifu_zaikei.pdf), National
Institute of Health Sciences Web, cited 17
November, 2014.

Ministry of Health, Labour and Welfare.
““Guideline for Bioequivalence Studies for
Formulation Changes of Topical Dosage
Forms,”” 1 November, 2010: <(http://www.
nihs.go.jp/drug/be-guide /GL101101 _hifu
shohou.pdf), National Institute of Health
Sciences Web, cited 17 November, 2014.
Samaras E. G., Riviere J. E., Ghafourian T.,
Int. J. Pharm., 434, 280-291 (2012).
Karadzovska D., Brooks J. D., Monteiro-Riv-
iere N. E., Riviere J. E., Adv. Drug Deliv.
Rev., 65, 265-277 (2013).

Ghafourian T., Samaras E. G., Brooks J. D.,
Riviere J. E., Eur. J. Pharm. Sci., 41, 612-616
(2010) .

Inoue Y., Furuya K., Matsumoto M., Murata
I., Kimura M., Kanamoto 1., Int. J. Pharm.,
436, 265-271 (2012).

Sugibayashi K., Xenobio. Metabol. and Dis-
pos., 2, 71-80 (1987).

Cheng Y. H., Hosoya O., Sugibayashi K.,
Morimoto Y., Biol. Pharm. Bull., 17, 1640—

11)

12)

13)

14)

15)

16)

17)

18)

19)

20)

21)

22)

23)

1644 (1994) .

Matsui R., Hasegawa M., Ishida M., Ebata
T., Namiki N., Drug Dev. Ind. Pharm., 31,
729-738 (2005).

Interview form of Penles® Tape, Maruho Co.,
Ltd., June 2013.

Interview form of Licocaine Tape 18 mg,
Nipro Corporation, December 2011.

Package insert of Youpatch Tape 18 mg,
Medikit Co., Ltd., July 2011.

Oshima S., Hazama Y., Hosoya O., Nagashi-
ma K., Tanaka T., Sano M., Ohta S., Yasuno
N., Juni K., Jpn. J. Pharm. Palliat. Care Sci.,
5, 7-13 (2012).

Ho H. O., Huang F. C., Sokoloski T. D.,
Sheu M. T., J. Pharm. Pharmacol., 46, 636—
642 (1994).

Wang C. X., Liu R., Tang X. Z., Han W.,
AAPS PharmSciTech, 13, 1179-1189 (2012).
Wang C. X., Han W., Tang X. Z., Zhang H.,
AAPS PharmSciTech, 13, 556-567 (2012).
Ochs H. R., Knuchel M., Abernethy D. R.,
Greenblatt D. J., J. Clin. Pharmacol., 23,
186-188 (1983).

Bassan M. M., Weinstein S. R., Mandel W. J.,
Am. Heart J., 87, 302-303 (1974).
Grossman J. I., Cooper J. A., Frieden J., Am.
J. Cardiol., 24, 191-197 (1969).

Viegas O., Stoelting R. K., Anesthesiology,
43, 491-493 (1975).

Interview form of Xylcaine® 2% for in-
travenous injection, AstraZeneca K. K., Janu-
ary 2015.



