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Clinical Pharmacological Study of TTS-NTG in Healthy
Volunteers
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and Kenji NISHIJIMA*?

*! Department of Pharmacology, Hamamatsu University School of
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*2 Department of Cardiology, Hamamatsu Medical Center

A transdermal therapeutic system (TTS) containing nitroglycerin (NTG) was
applied to 11 healthy male volunteers. The application doses used in this study
were of two different dosage strengths (TTS-NTG 25 mg/10 cm? and TTS-NTG 50 mg
/20 cm?).

Plasma NTG concentration was measured by using gas chromatography-mass
spectrometry (GC-MS), with “N-NTG as internal standard.

Plasma concentration rose clearly at 1-2 hours after application of the system, and the
concentration maintained a steady level .all throughout the application.

Mean plasma levels over the interval of time 2-24 hours after application of TTS-
NTG 50 mg/20 cm? were approximately 2-fold that of TTS-NTG 25 mg/10 cm2

In the data of the subjective symptoms, headache and/or head heaviness were
reported much more frequently than other symptoms, and these symptoms grew in

intensity with increase of the dosage strength.
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Nitroglycerin (AT : NTG) FREEE, ol
ERIEOHRBEREE LT, HL<pLEHAIN TV A,
CIERERR & 0 R 2 ICRIN S N 5275, BRI
WRTOREEZIHL, ERTOHEKERED,
BHTHEOENTH 5120, FOERETFICIE
WL T,

W, NTG DSR2 Ta < EFH» 5 BT
N5 EEFIFAL K NTG BEREY 055, B
HEOFHROARRIENTH S L EPFEIN
TN BT,

Un L, NTGEE I, RFOREEZEI L
0, M NTG BESE hr THEKT 29712012,
1 HHEBY P X B9ENSBAEDOEDL I H
B, 350, BHE (EYE) OFRERIFOR
ROz, BRMHER L, BESZVWEEILL
T3,

COEODBRBORKAZMO BN T, &k,
NTG 2#& B FIEE Y XA 7 4 (Transdermal
Therapeutic System-Nitroglycerin LAF : TTS-
NTG) »REFEa .

TTS-NTG ¥, —EKMEIC—EED NTG %
BHELU, X5ICHE»>ORGEMHRIRE, £0m
MAABEZ—FICRIZEBEICLY, NTGD
SREGREEAER IS LD ICIREINIZ VR
7 A (Transdermal Therapeutic System @ TTS
DFRYATLEND) THBONEVDATNS.

4E, 2@ TTS-NTG 2f#H UEBEABEF%
gz, MR NTG MBE ORI D WV THRET
LIDT, TIREBET 5.

HERZ, BMSSELIAISHLVRAFE2ALH
b1z, EREXRBERERR T H 5 RANE
MEFEL Y ¥ —ITBNTT- 12,

Tab.1 Volunteers Participated in the Study

Height Weight

Volunteer (em) (kg Age

1 163 62 36

2 176 76 33

3 180 68 25

4 173 55 27

5 172 63 29

6 167 75 29

7 174 72 28

8 167 65 27

9 168 55 28

10 172 62 38

11 175 74 32
Mean 171.5 66.1 30.2
+SD 4.9 7.5 4.1
+SE 15 2.3 1.2

B &
1) #EE DER

AEFNHA X —-WOBETFHE» SBELILE
FED> 5, HNEEZHOKRZ2BEZICL T#
Kant 11 412, TTS-NTG OBFIZAE,
NTG OXBEIEMA, RIERFIID VT ICE
Utcig, BBANOSEE2EAESICTHERLL. 3
HIZEBEELRICOVTI, RERRT 2 BRELIAIK
MK —RE, MEECFERED JOCRBRERT
WV, #BRE I LAPBEATHD I EEREREL .

WEBEO LY ERIL 0.2, FHEER
171. 5cm, FI9{KE 1£66. 1kg T - 72 (Tab. 1).

2) A ‘

1 VAT AFIZ25mg BLU 50mg D NTG %
EH$ 5 TTS-NTG (MUF ¢ TTS-NTG 25 mg/
10 cm?3 &£ U TTS-NTG 50 mg/20 cm?) % RER
e Ut

3) ElHE

B2, TTS-NTG 25 mg/10 cm?1 ¥ A 7 A
rBEE (138) KHREOLAFRTZE VI
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TTS-NTG 50 mg/20 cm®IZ D W\ T & @R D ik
TR U 72,

REAHRRRIE 24 hr & U, REfER, ABRRBES
E#rgEL .

RE{IRD, AEfI#2 1, 2, 3, 4, 6, 20, 22, 23 B
KU 24 hr, BEH 0.5, 1B &0 2hr IZHE2IR
K0 8ml MU 2. Ik, mMEESEE, B
FTOREEIR, NTG PIFTHREZZT 5
ZERBRIZAN, ACLITTTY, 5min LI
ISET Uz, UM, DFicts s
BARERTE (—90TC) L.

Bl & EREZNIC, #BREOME (REMES &
ORARILE) B X O0ABESTREL, M2
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ol & Uz,

Fig. 1 CARBOEHA Y, YV 2 —VERT.
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EITHEWV, SN-NTG 2 NERIZE#EME & L GC-
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MS Ta#rL 1.

Tab5, M1 ml ICHERERER 25 41 &H
HYA% (pentane : ethyl acetate=9 1) 3.5 ml
EMARE D, BOSHER, BREZSRL,
FH AT, 30CTHIEZRH,IT 100 4] TR
#&8 L, & 5IT ethyl acetate 500 1 ZiN%, &L S,
HELOHER, BOBKEZ 100 41 IKREL, %
D—ffEHTA70< b7 TICEALRA A V<
AANRZ ba X b)) —TRE L. 58, KR
HEOMHRTRIE 0.05 ng/ml TH - 2.

BIFE X, /34 4 ¥ — CRB(Biopharmaceutical
Research Center : France) TERMEL 7.

5) FRBEOY AT LANERTENTG BEORIE

24 he BT U VY A7 403, BER, BHRHLULY
Wizt d 2 £ T4CIRTEL 12,
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Fig.1 Time schedule of TTS-NTG application in healthy volunteers.
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Fig.2 Individual plasma concentration of nitroglycerin after TTS-NTG application.
(@ TTS-NTG 25 mg/10 cm?, O TTS-NTG 50 mg/20 cm?)
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Tab.2 Mean Plasma Concentration of Nitroglycerin after Application(ng/ml)

2 2

Timefhr) Mean 25m§/51]gcm +SE Mean 5Om§/82]gcm +SE
0.0 0.0 — — 0.0 — —

1.0 0.064 0.049 0.015 0.302 0.241 0.073

2.0 0.178 0.164 0.050 0.311 0.212 0.064

3.0 0.129 0.076 0.023 0.302 0.237 0.072

4.0 0.130 0.060 0.018 0.206 0.114 0.035

6.0 0.118 0.060 0.018 0.197 0.141 0.043

20.0 0.103 0.075 0.023 0.205-  0.088 0.027

22.0 0.128 0.078 0.024 0.332 0.162 0.049

23.0 0.152 0.075 0.023 0.237 0.171 0.052

24.0 0.125 0.052 0.016 0.259 0.178 0.054

245 0.044 0.030 0.009 0.088 0.063 0.019

25.0 0.006 0.014 0.004 0.021 0.027 0.008
26.0 n.d. — — n.d. — —

MAPREHE %, Tab. 2 B &0 Fig. 3 CFHm WogED FRE2ERD 1.

WAREHEBZRU 2. i, 2WREOREEMN (I 24 hr) @
TTS-NTG 25 mg/10 cm?, TTS-NTG 50 mg/ mEgrhiREE &, AE%1, 2, 3, 4, 6, 20, 2235

20 cm?fbf & BT, B 1~2 hr BICHH B 2 251 KU 23 hr OMBEFRBE L ERHIED H 5 t-FRE T
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8 $ 5 &, TTS-NTG 50 mg/20 cm?BhEf I &
0, {1 hr #LEICIE, TTS-NTG 25 mg/10
em? I k0, BERT 2 hr BLURBICZEERE%
Badvairote (P>0.05).

77, YATABEL e ZOMBEARE L,
WEFNDY AT AT >ThH, FEALEDH
BE TREBRAUTTH 1.

Tab. 310, BWHREDOMM 2hr B SBREE
BID 7 RROF G MBRREZRL 1.

TTS-NTG 50 mg/20 cm?E{S 1% 2~24 hr D F

(ng/ml)

MR L, 0.26+0.04 ng/ml (FH+S.
E. ! UUTE#E) T, TTS-NTG 25 mg/10 cm?fh
TR D M EEHEE (0.134£0.02 ng/ml) DF
E24% (2.13+0.25) OfEZRLT.

2) BREER

Fig. 4 8 £ U Fig. 5 I Y A 7 L AR, #iE&
EVHFAERERDY L, RLBEHEDE
» o 125 - HEROBRE SRS U T aspirin @
BRICOVWTRL T,

TTS-NTG 25 mg/10 cm?f5 {4 T &, Rbf+#% 3

Tab.3 Mean Plasma Concentration of Nitroglycerin

0.4 over the Interval of Time 2-24hrs after TTS-NTG Application
A2bmg/10cm? B)H0mg/20cm”
0.3f Volunteer (nrg%mlgm ) (ng%nlgm (B)/(&)
g 0.2+ 1 0.22£0.05 0.57+0.14 2.59
"é ' 2 0.14+0.04 0.24£0.10 1.71
% 3 0.07£0.02 0.22£0.12 314
% 0.1 4 0.14£0.06 0.43%0.19 3.07
: 5 0.18%£0.05 0.29£0.17 1.61
087 6 0.101+0.03 0.25+0.09 2.50
= i + +
A& 0.05- 7 0.24£0.15 0.17+0.05 0.71
L 8 0.08£0.02 0.13£0.04 1.63
1| ! L L1 Lty 9 0.05+£0.02 0.09+0.02 1.80
01234 6
20 2223242526 10 0.19£0.07 0.31£0.07 1.63
Time after application (hrs) 11 0.04£0.02 0.12+0.30 3.00
Fig.3 Mean plasma concentration of nitro- Mean 0.13 0.26 2.13
glycerin after application. +SD 0.07 0.14 0.78
(® TTS-NTG 25 mg/10 cm’, +SE 0.02 0.04 0.25
O TTS-NTG 50 mg/20 cm?)
0 5 10 20 24
L 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 !
A i
application \ sleep 4 removal
dinner breakfast lunch
Subjective A A f LI O T I |
Headache mild 2 8 10 5 4 3 2
and/or moderate 1
Headheaviness
severe
Aspirin administration ' )i Total
(n) Ad.(Sub.)
n 11 11 4(4)

Fig. 4 The relationship between headache and aspirin (500 mg) after TTS-NTG (25

mg/10 cm?) application.
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Fig.5 The relationship between headache and aspirin (500 mg) after TTS-NTG (50
mg/20 cm?) application.
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Fig.6 Change of blood pressure and heart rate in sitting position during application of
the system.(® TTS-NTG 25 mg/10 cm?, O TTS-NTG 50 mg/20 cm?)
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Tab.4 Released Nitroglycerin Amounts over 24hrs
from the System

25mg/10cm? 50mg/20cm?

Released Release Released Release

Volunteer NTG rate NTG rate
Amounts Amounts

(mg) (ug/cm®*h)  (mg) (ug/cm?-h)

1 4.3 179 85 17.7

2 45 18.8 7.8 16.3

3 34 14.2 6.7 14.0

4 3.8 15.8 74 154

5 34 14.2 5.7 11.9

6 3.6 15.0 9.0 18.8

7 5.6 23.3 9.1 19.0

8 4.3 17.9 7.7 16.0

9 3.1 12.9 6.2 12.9

10 4.7 19.6 9.2 19.2

11 2.8 11.7 5.7 11.9

Mean 4.0 16.5 7.5 15.7

+SD 0.8 34 1.3 7.5

+SE - 0.3 1.0 0.4 2.3

hr 225, BEFE - HERBSHRLIEUD, BMS%6
hr ©, EEAECOHERE (11HF104]) »HX
tz. Aspirin #5813 11 Flr 4 F1 0 fE{3H 20
hr TH 165, PRBVBROVIEBRFA Y,
OEEIX, DI, SACBELZ. LrL, MY
HFid, FORIMMET S 3L, BERIC
X, ERITEEE LT

TTS-NTG 50 mg/20 cm?fi{F T 1%, $H%F - A
ERSEM 2he B SHBEL, Z0%, HAK
ZOREM P BRIIZY, BiffE6hr TR, ELA
EoWEE (11 HIF 8 Hl) A5, /s VRVENE
%FK %, aspirin ®E5HIE 11 FIFR 8 HITH - 2.
1z, YAT LBREER (MH#% 24 hr) £ T,
1Bz RN EERZR X, COBBREE, K
EH2hr THBVWHEERZKR A 2. Aspirin 5
Blik, ¥ AT LR, Y5 18 RLBICHE L
tehs, BE5RIBES LOERELYT 512, EEL
EREFx ML, FRABPEFTEL» -
1z,

FooBEERE LTIE, B, TTS-
NTG 25 mg/10 cm?# & OF TTS-NTG 50 mg/20

cm?fERTREIC 1 Bl DRCER a Nz, o, BEAER
RICEER ZF 12005, 2613 DS s,
BREICKVIHE L, BF ISR T & ORIBIER I,
o ohish ot

3) MEDB L 0E

TTS-NTG Bt O LA TOIMES & O0A
KOFHEOE(L% Fig. 6 IZ/R U 2.

VAT LB, MES K CNEBICIEEAE
BlbERDEIP 1.

4) FERBEDY AT LARNBTENTGC B

Tab. 4 i, 24 hr BEfFARICE S N7z NTG &
ERUT.

BREBRDY AT LANEGFNTCEZREL, i
O NTG REEZEH U 7.

M SNz NTG 1%, TTS-NTG 25 mg/10
cem?B & O TTS-NTG 50 mg/20 cm?Bsf4 ¢, #
NFN4.0£0.3mg, BLU7.5£0.4mg TH D,
VAT ADOHEBICHA L TREEY, ZIEFE
BoTWa., —7, BN, BAAEESHZOOD
NTG MHEIX, #h#n 16.5£1.0 4g/cm?-h,
15.7£2.3 yug/ecm®>h THY, MY AT LELIE
EAEERRDIE o1,

5) BRARREMOLEH

WERED Y AT LAEFRI S BREBROBEIRRE
1, MiED ) Y AMEZBRL TRTOBRKRKREEE
KEEDEFHZRD a1, MEH) 7 LMEIC
BOT, FEsHEBRELECEEEZRL, B
ERBETETEMICSH > 125, EHEGEEL R
REETH - 1.

£ £

Miiller 5913, TTS-NTG i&fhft 2 hr % 5
BEd s, MBANTGEELZ—TEILHEDY
ATLTHBERELTVAS.

4E, 11 2OARABFREEZWNRIC, 2
D TTS-NTG (TTS-NTG 25 mg/10 cm?#
& O TTS-NTG 50 mg/20 cm?) % Bbfst U 1o 48R,
KV AT aF, BT 1~2hr BICNEEH NTG 32
ENLERL, Z20B Y AT LEBET ST T
FINTG EE %2 —TITHED 2 E PRI,



NTG B T&, MHFH NTG BE OHFH I,
Bf% 6~8hr LT T, FLIERIEDFRD 12
BHIZIE, 1AKEIRO»ZEONENHHEE
g4 s&, TTS-NTG &, 1R 1EENTH
R TE, BRICHAVP L VAR TH S &M
INh5.

¥ 7z, TTS-NTG 50 mg/20 cm?fh{+#% 2~ 24
hr OFH MR EE L, TTS-NTG 25 mg/10
e’ D ZNDIFIF2fETHB 0D, K
VAT hiE, FABKREMESSSEETRBLTY
5.

BRAERTIX, 585 - HERORIFIENE L,
EME (NTGE) o#icft-17T, Z0ORAEX
LEINLEZ. L L, ZORAERE LOREE,
ARYDRERBEBROBRLVEL 572, h
13, RERISEER CHER - HERORIVEE VR
bE Do A% 8~12 hr 25, SEDORERTIZ
BEBICAN Uz r2d, I ORI SRR & &
Botzl &, £, FREPTD) T v I ATE
PRETRBRET I ELEELTLE LA
nzun,

1z, 0BV - HERE R L HEBRE
EZ IR NTG BEICIZ, IR >hx
»oiz.

CDFHRE - HERUL, BVIEL Y AT AR
THIEICEDBERELY, ¥YATABRERICIE,
BWRDIIEMT 5. 12 NTG 260012 8IRA
IS LUEEOICh, CORERIEREL, &
5Tk, Bhr LRICHERT B EPHES N
TW3., 35T, NTGHEMIZ &> THEED
WEPLINTNVWE, LlEoz &k, TTS-
NTG Bifhic & 0 IR 2585 - EHERIL, NTG
IZ &2 METRIERICHES FEMERTH VBT X
TVWbLDEEZX LN, TDZEMHY, B, B
HNEDO EREICETDBEBRPBRETH S5,

NTG E TR 55 5 L 1d NTG #IRA R 50
W& BIMEDET, EEOEINSH SN TND
5, SEOHBRTIIERE LB 2RO P12,
IhiE, NTG B4 ICBRIRE NS 12 BED &
AXRT =Y ADHNT, BEPRDONZ» >
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1) BFEEA1E (FHER 30.2 5%, P
R 171.5cm, FHKE66.1kg) #HEIC
TTS-NTG (TTS-NTG 25 mg/10 cm?# & O
TTS-NTG 50 mg/20 cm?) OGRS 1 HAR %
EREL .

2) TTS-NTG 13, Biff1~2hr 15, BE
THET, MWHNTGREZ—FEIHEDV AT
LTHBHIEERER LU, X512, TTS-NTG
50 mg/20 com?B5 (1% D 2~24 hr O FMEEFE
&, TTS-NTG 25 mg/10 cm?fiftD#hd B
FZ2f5CHY, HEKEFEEE2ZD L.
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F1z, MORWERE LT, BRI O
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