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TOLTERODINE : 
A NEW BLADDER SELECTIVE MUSCARINIC RECEPTOR ANTAGONIST 

Mayuree H. Tantisira 

Department of Pharmacology, Faculty of Pharmaceutical Sciences, Chulalongkorn University, 
Bangkok 10330, Thailand. 

ABSTRACT 

Tolterodine is a new competitive muscarinic receptor antagonist recently approved for the 
treatment of overactive bladder with symptoms of urinary frequency, urgency or urge incontinence. 
Though tolterodine is a nonsubtype selective antimuscarinic agent, it exhibits favorable selectivity for 
the urinary bladder over salivary glands both in vitro and in vivo studies. It is well absorbed after ornl 
administration and exhibits high first-pass metabolism. Two hepatic metabolic pathways, oxidation and 
N-dealkylation, are mediated by the cytochrome P450(CYP) isofonns 206 and 3A4, respectively. 
Urf1111ry excretion of metabolites accounts for approximately 80% of the administered dose. 
Pharmacokinetic profile of tolterodine is linear over the dose 1-4 mg and does not appear to be affected 
by age or gender. The active 5-hydroxymethyl metabolite fom1ed by CYP 206 shows rather similar 
pham111codynamic and phannacokinetic profiles, except for binding ability to plasma protein, to its 
parent compound. In patients with overactive bladder, tolterodine significantly reduces clinically 
relevant end points such as number of micturition and number of incontinence episode/day while 
increasing the average volume voided. Therapeutic efficacy of tolterodine is maintained during long 
term treatment. As might be expected from its pharmacological profile, the principal adverse effect of 
tolterodine is dry mouth. An optimal efficacy/side effect profile is obtained with tolterodine at a dosage 
of 1-2 mg twice daily. Comparatively, tolterodine and oxybutynin (5 mg tid.) are equivalent in terms of 
efficacy. However, tolterodine is better tolerated than oxybutynin 'with respect to the incidence and 
severity of dry mouth. No clinically relevant ECG changes or significant adverse effect on the central 
nervous system have been noted with tolterodine. 
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n1'3if ,rn11:: (a1ulmy'lu~tl'l!t1'3 5-

carboxylic acid metabolite) ua::i't1ua:: 1 7 

~::rimi'ut1t1nl'l1'3tl~~l'l::1nu lu 1 atlvi1lf " . 
t d V V V ~..J l I V vi u YJCfl'ln" i.iu m'l-3" "1u l1ty~::~ n'llu t1 t1 n 

mu1u 24 ~11>.J-.3 systemic clearance rate 

'lltl-3 tolterodine 1u extensive metabolizer 
... l da I I QI 

~ti 44 L/hour 'U'llru::n>J~lLYJlnu 9 

L/hour L'U poor metabolizer nil~ii 

elimination half-life LYi1nu 2-3 ~1li.J-.3LlJ 
extensive metabolizer ua:: 10 ~1l>J-.31u 
poor metabolizer 

Gl111'3~ 1 ~1~1LLtl'iY11~L/Hlti~au~l1aG'l{mM tolterodine LLa::: 5 - HM 1mna1m1m~11m1·1~ (11 f'l1J) 
.J-i .,... ... !11 ... 
mmu tolterodine (2 im. 11rn::: 2 mn) Luuna1 7 1u 

Parameter Tolterodine 5-HM 

AUC 0•12h (µg•li/L) 11.8± 14.2 12. I ±3.3 
CML, (~1g/L) 2.5± 2.3 2.2±0.7 
T nu..(h) 2.5± I. I 2.5± 1.0 
t !4 (h) 2.4± 0.9 3.4± 1.7 
AUC 0-12 h = area under the sernm concentration-time curve; C~,= peak sernm concentration; T nu.,= time to reach 
Cnu.,; t y, = half-life 

Tolterodlne N-dealkylated tolterodlne 

S·HM N-doaJkylated 5-HM 

'1tl~ 2 Metabolic pathway tliN tolterodine 1uf'IU 
" 
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" ' 
mm"it1 t1 t1nqnt~t1m:::L vn:::ilaa11::: l~mn 
ni1 ~ t1ml1aiu L'lilJ LQlU10U Nam"iAnM1 l lJ 

l1aBvi'r1viaeN ua:::?Ju1vi 6.4 iJfi. Li'.JumJlvi 

~Gl'3LnlJ 1\Ja1l1-i'Uf11"j1-rl lJ~lJ8'14 
" 

Nmnnm"iAfi'M11u~ihu1u phase 

2 ~1\J1\J 319 ~lJ ( 'lf1U 116 ~lJ l1qj'3 

203 ~u) ~ij~11t1rllum"irl1uilaai1::: 

tolterodine 1u'll\J1Vl 0.5, 1, 2 ua::: .4 

tin. l\Ja::: 2 nm Li'.Junai 2 a\J~n\f WU 

ii tolterodine 1 iJ'lllJ1Vl 2 ua::: 4 iJfi./ 

i'u aiiJ1"jrmvi~11i.irl?Jt1'3m"irl1uilaai1::: 
Lrn:::mm"jn~uilam1::: h.it1r.il~{t1ua::: 15 

" 
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t-11 l"JLL~t1Ul'3LV1 t)l1ifliiti'3\J"i:::a'3~~vm 1~ 
I • I " .J .. "'"' .. .J' LLfi ul fiLL l1'3'ZJ''3 ti tlUOlf11"it1JGl'3'lllJOJ1 iJ'lllJ1 Vl 

' " 
mt1u1'3~VlL:>J\J lviuwu l~{Bua::: 7, 13, 

26 ua::: 36 luna·"~r'lhu~lvi"-iu 
' " 

tolterodine 1u?J\J1Vl 0 .5, 1, 2 ua::: 4 
Q.I • Q.I :; Q.I 

iJn. 1ua::: 2 na1011t1a1viu ut1n"J1nuuu'3 

wui1ijiJqJl11'lJtl'3 residual urinary volume 

"' 1 v <:f .J' 1 "·'I .Jl ""' ua:::tnm"il-11 :>JLOJUL"i1'lllJ \JNu1U'r1 Vl"iU 
" 

1 "'" ..,,?: m u'llu1vi~'3~vit1nvi1t1 V1'3\J\J'lllJlV1'llt1'3m 

.J ~ "' ".'I 'r1Ll1m:::aiJe11l1"iUNu1U overactive bladder 
" 

"' flt ... .J " :>J'3~1"iLu\J 1- 2 t1n. 1ua::: 2 na1 'Zl''3'lJtl 
.1.J' V CV ~ I 1 

Gl"iuuaBvi~a t1'3nu~rnf11"jv1nM101 fliJ1 u 
' 

ll1U'Ha'3Dfil1a1Un1"iAfiM1
8

'
15

-
17 

:>J1nm"iAnM1lu phase 3 ~'3Af1M1 
Na'lJtl-3 tolterodine LlJ'lllJ1Vl 1- 2 i.in. i'u 
a::: 2 nm Li'.Junm 4 l1~tl 12 a\Jvi1\f 

lviui5 double - blinded, randomized, 

parallel group Lrn:::L\J~urnYiuunuml1at1n 

(placebo) l1~ tl oxybutynin lu~tl1u 

overactive bladder ~1lJ1Uni1 2,000 ~lJ 

lu\J"i:::L'r1~vi1'31 15 \J"i:::L'rl~ wu11 

tolterodine 1u'll\J1VlLrn:::i51'li'~'3mh1m 

u'11 ai iJl"i t1 a vi ~11" rl'll fl-3 fil "jch u ii aa11::: 
... .t ."I 1 I I ..,: • I"' 

'H"it1f11"ifiauuaai1::: miu Lrn:::mtJu"jiJltlJ 
" 

tJ 1u~'3 mh1 vi1'3"Jl nml1a flfi ar.i1'3 ih!u 

a1~l)J'r11'3GlllQl nl"jtltJfiq'r1t'llt1'3U1:>J:::Li1d 

"j:::~ua'3avi'Ha'3:>J1n l~-ium l\JLL'11 5-8 
" ' 

iv. I _. .,j . I"' ,. .., 
au Vl 1 \1 LL a ::: L ti tl L u"j U U L 'r1 U U f1 U 

oxybutynin wui1 tolterodine lmm1vi 2 

t1n. i'ua::: 2 na1 ij\J"j:::a.,,5mwlum"i 

-inM1 overactive bladder l~~Lfi1nu 

1 u'll ru:::~ij qnBliJ' ~'3\J"i:::Gl'3 ~1viu L1lw1::: 

t1u1'3rl'3t11m"i\J1mL t-1'3~1ni1mn 1 u'llu1vi 
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5 i.m. i'ua:: 3 na16
'
13

'
16

-
19 

~1 n tn')~~on" rT t11uu1-:i fl1u1 u 
" 

fll')~fllflL1J phase 2 ua:: 3 gje>hHlmtJu 

L1Gn 6 L~fl'U (700 ~'U) LLa:: 12 L~fl1J 

(223 ~u) wui1 tolterodine 'llic.Jam'l 

-rmfl 'l1fi::u::naiv1-:imh11~~ li,jLL~ngj1-:i 

~lnc.Ja'lle>-:Jm'j-rmfl 1 m~e>uu 'jfl 1'
6 

. d~ ~ u ~ 
tolterodme "t1~~Ual 0~11Uefl')fl)J)J'U~ -

111l~-r-:ialm1lJUU~m LLa::m')~~~liJfll'j 

1-lfm'lu~u~1ui5 topographic electro-
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'} II -=$ I 

encephalometry mf~-:J Ll1Ll1lfl1 tolterodine 

rJ1m'li1~amNLrn::e>e>nq.,,5~en:fiJe>-:i 1~umi 
"'1' .. tl .. .JI lV q"t1G iJ'W-:J ')::a-:i~"t1L~1J'lf~'llfl-:J tolterodine 

.J "" .I .,.J 
(~1~1-:JYI 2) ~flfllfll')ulOLL\1-:J'lf-:Jfll~'W'U 

1 " .ct " 'l .,.Jsi " 'l ~a-:itN')f>Ua:: 39 L1J~YI L'lfUl L'U'lJUl~ 2 
" " 

iJn. i'ua:: 2 L1a1 ueiml1Uff<J1nmm')tl1n 

" " .J .J 'J I rt" LL\NLLa1 fllfll')fl'U '1 "t1'W'U L'Ufl~)J~ 'lf 

tolterodine a-:ini1naiJr.1'~1~-rum\1ae>n 
" . " 

.. ..,.. .. J' d-1 " 
LLa::)JC)'lJ~fll'jt)ln-:J'lJ'U~l)J'lJ'Ul~Ul'YI L'lf LLa:: . " 
.JI .. 1" ... .I .., 
mn~::Ln~~1nm'l 'lWl ~fl mm'lu1~l11 

~e>-:i~n LLa:: dyspepsia li,jih1u-:i1ui1 

tolterodine ij~a~L~u-H~~fl')::Uul111~ua:: 

.J .,~ ; ., 1 . .. tl ;.l Q .r > " 1 "tJ ell ""' \J oiTnm 2 t1u01m'i1Utit1·rn1m'rnu J.JVN 'i::1Hm1rn~mJ (_ 'iuEJa:: 5) im 1tJYI mumL unm 12 atlm\1' 
• v 

mnrniu lliw.it.h::1Hfl' mmrnn Tolterodine i'tm:: 2 na1 Oxybutynin 

(n = 176) 1 lJO. (n = 121) 2 lJO. (n = 474) 5 lJO. 1irn:: 3 na1 

(n =349) 

''it:UUt.h1:1nmi01 Yuil'Ci 
tl1nLL\\'-l 28 (169'>) 29 (249<>) 187 (39%) 273 (7896) 

h.i't1 5 (3 96) 8 (796) 2 (0.4%) 8 (2%) 

·n~uutl11:111mhuna1-i 

LiU\IA'i'tf:: 16 (996) 11 (9%) 42 (9%) 30 (996) 

'it:urnnuiiut11m1 
th~nfo-i 11 (6'!6) 7 (696) 36 (896) 22 (6%) 
" 8 (596) 7 (696) 31 (7%) 33 (9%) YliN~IO 

v 

li10j\':I01'i (dyspepsia) 3 (296) 2 (296) 28 (6%) 39 (11%) 

~fo-lLffll 11 (696) 7 (696) 19 (496) 18 (596) 

''it:Uum~Lt'iumul~ 
m'iei~L~u lum-lLt'imnuh 16 (996) 3 (296) 28 (6%) 11 (3%) 

ff1\Hl\I 
1'11i711ilm11u 10(696) 7 (696) 5 (196) 8 (2%) 

'it:uu\.1111111:: 
m'iei~Lifu 1 um-lLt'iu\1111111:: 

13(796) 6 (596) 26 (596) 27 (896) 

.d 
ll1PJ 

tl1~A'i'tf:: 13(7%) 8 (796) 52 (1196) 24 (796) 

"' " 13 {7962 9 {796 2 32 {7962 16 {5962 Ulllllill 

~1\fltlr;j'thll~'i1U-l1Utl101'iD\llu 137 (789'>) 77 (6496) 371 (789<>) 325 (93 ')6) 

Vi-lth::11~fl' 
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1il~l1') 1.J tolterodine lirntjl'l~\l 
A')')rl''Yl~tl 1 lfinml'l') ~rt11u~tJi1u'lfil~mii . \) . 
!'I .J QI 1 '1 " ".'I .J .. uVIYlfJ\JA1UAlJfl101') lJ VI m1::r.Ju1fJYllJ . \) 

mm')tlmn1::~\l m')l.J tolterodine ~1fl 
A11 lJ ')::JJ VI ')::i''l L ii u ~ LVI~ 1urJ'tl1 u~1l'l .. 
L~tl ii tlU1\J ')'IJLL ')\J N~iim')tl Vl~U'll tl\l~11a . \) . 
'Yl~tll11\JL~utlaa11:: m1::~tl~U~A1UAlJ • 

limw~'~mii~m tolterodine 1~-ru 
.J' .. 'I ..... I l"A .., 

Ol')'lJUYJ::L UfJU LVlfllJ'lltlU\l 'lf '11'Yl')U over-

active bladder m~::d1wfo unstable bladder 

1 u YJ1tJuhtJ
18 

'1111-rul utJ'l:: rn vt1 YJu • 
tolterodine ~\ltlVlU')U'lJtl\l film-coated 

\) .. 
tablet 'lfUVI immediate release ii'll'UlVILiJVI 

.. ..i ... ' 
a:: 1 LLa:: 2 iin. Lrn::iimrn1\lm'lA111 

TM 1 "QI .J' .. .J Detrnsitol Vl')\Jfil')'lJUYJ::L ummlLlJtl 

ua1ullw.vt. 2541 1~mii'limj'll'li'ri1'Y1-ru 

-rm:nJ111::n'):: L w1::tl aa11::n1\JTumnni1 

.I "" .J .. I ."1 ' :: 
uOYl 'lf\llJillnl'ltnfJuaai1::UtlfJA'l\l ( lJlO 

ni1 s A~'lGitJ1u) mm'lt.hV1ilaai1::tJtl1\l 

')U LL ')\Jvu n ')::~'l l11" tl\l~u hit! aa11:: 'Yl~tl • 
tl1 m'lil aai1:: Li~Vl'll VIL~ tl\lv1n 1iJ a1m'lCl 

n~utlaai1:: 1~ 
.J ·1n""' QI 'll'U1VIYILLU::u1 'YI 'li Atl 2 iin. 1U 

:: 1 a:: 2 na1 YJ\l u extensive Lrn:: poor 
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V11a011'lltl\l extended release capsule 'lltl\l 

tolterodine lu'llm~ 4 iin. 1ua::'Yl~'lnm 
lumaiaiJA')a'llmw&i (19 Au) lnaL~fl'l • 
num'l1~-ru tolterodine 1U'll'U1VI 2 >.JO. 

1ua:: 2 na1 ua::maiaJJA')allJl'ltlYJUGJtl 

ml~&i21 

if 'l lii' YJ')1 ULL u ~~ D\l r.Ja 01 'j-rn~1 

'lltl\l tolterodine lm~n LLGJiiNYJVl'1tl'l1'li' 
\) 

tolterodine -rm:n overactive bladder liJ 

"1 ~I ( .J I LVlnmq 5-10 u 33 AU) 'll'\l'llfl\l1U11 

.J 1 "·'I ' J'"' 'll'Ul~mYJL 'YllJl::aii ur.iu1unaiiuAt1 1 
\) . 

1ilwu11m')ll1 fluoxetine ~'Iii 
qYJ5iiu~\JLtlub~ CYP 2D6 ·rhllfr.iam') 

.., :: 1 
'lO~l'lltl\l tolterodine "rN U extensive LLa:: 

poor metabolizers Ltl~umLtla'l1tlLL~tlU1\l 
1 " .. .1.J .I ' VI LLlJ v::ii 01 'l Lu a fl'ULL u '1\l'll tl\JA 1l11\l 

.... "22 1 ... 
Lfta'lfvaumal'l'l Lrn::01'l 'YI ketoco-

.J .. ,f.., :: l .. 
nazole 'll'\llJt)YlllfJUfJ\JLtlU 'll'lJ CYP 3A4 

1 v.J fir • 1 " U~l'ILuU poor metabolizer l11 'YI AUC 
• ~ .J' • I • 23 

'lltl\l tolterodme LWlJ'll\Ju'l::mru 2 Ll11 

.., :: ..... 1" ... 
Vl\JUUv\JYl tl-l 'li tolterodine Vl1f.IA11lJ 

.., .., L ".'I .J1 ""' .., l: 1 " ')::lJ~')::1\l Ur.Ju1fll'I ~'lUfllfJUfJ\JLtlU 'll'J.J 
\) 

CYP 2D6 ua:: 3A4 

Tolterodine L tlum l 11ill umiii • . .J1 ... 
muscanmc receptor antagornsts YI iiii 

affinity tlUl\l~lLWl::Giu subtype 'llu\loi1-ru 

>-Jam~iln'lfil~lVI 1 LLWaliJl'lCluunqYJ~ 
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.... ~ ... .... " .K 
vrn.Mn1'i'\.JUVl1?Jtl~mnmirn detrusor 'IJtl~ 

n'i~L w1~if aa11~ l~~ni1tiuB~m'i°r1~~tl1 
aiv ~~tf u11rn1n~~1 lf c.rnlum'i~nl11 
overactive bladder (1-2 i.JO. i'ua~ 2 

) 

ct .J I na1 ~~ a1i.J1'itrn~~11i.J(l?J t1~n1'imu 

ilaa11~oit1i'u mm'itl1~tlaa11~mh~'iu • 
~ ~ .61 1 ' I "" ..: 
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