;e3eR U 135" ("z$6STY¥EMC1I1 MAR 2004 99/ 14 PH Use of retigabine for the
treatnent of neuropathic pain 5 The invention relates to the use of

. 2-am no4- (4-fl uorobenzyl am no) - 1- et hoxycar bonyl am nobenzene of t e1f@§§ugm4
1 O~NH FO 1 1TTT (INN: retigabine) 10 or its pharmaceutically uth [ ab
salts for the prophylaxis and treatment of neuropathic gpgijn. piNeur opat hic
pain such as all odynia and hyperal gesi a describes a particular type of pain
sensation which 15 differs fromthe customary perception of pai nful

stinuli. Rad eft xedigabiblerd afchpeEtmges oMachrgalthpa phuk stimli
nore strongly than healthy people. The term all odyni a describes the
phenonmenon of the perception of stimuli which are not painful per se, 20
such a8 cdhiteact ioveheabhcolxklatsepai o | ntsene wases oft he2pancepti ons felt
are very sir QG l%%q‘.o%ter %%fa'rﬂino h—'ls— e%%'x?c%@b%%‘ﬁa%?%%%teln%%nles Gpver ed in
Ger man and Internaplongl usage by various térns-which 1 n SOnMeE cases overl ap
in their rdenifeFmue dannot al ways be 25 used synonynously. |n German
usage, the terns Allodynie, Parasthesie,Hyperesthesie, Hyperal gesie and
Phant onschnerz (al |l odyni a, paraestheg N/ per hesi a hyperal gesi a and

phant om pai n) are spary, in Engl e, | Oon to allodynia,
‘ Ao i ernms rgflex g%hﬂﬁﬁfhetic

hyper al gesia 30 a

dyst rophy (RSD and sympat hetical Iy maintained
pain (SWMP) are fur{hermbre used (Rogers JN; ey MA, Reflex synpathetic
dystrophy; din Podiratr Med Surg. 1994 Jan.; 1): 7335 83). 11 MAR 2004
- 2 Alodynia is understqod as neaning the intensified unpleasant to

pai nf ul pe@iﬂﬁ%i%ﬁ?%ﬂéaﬁﬁéiﬂi triggered by heat or by contact, which is
based1én a1 owet$ ngpbérimnbeepaioalhyeshaldizeblehesaltd mufar ontye

Hyper al gesi EsGrd t i i f..stimuli of all sorts
whi ch ar e%p%plril}*ﬂ] 'pegr %?Zj %g%%%?g‘ﬁg%ﬁ.{r%@%%&%@okﬁaﬁg of the pain

t hreshol d. Phantom pain is designated as the perception of pain which is

non- exi st ey rsdNasic f @hiexagpls. 4de Paiddi £XheM h¥peralgesia

describes a particular type of pain sensation which

15 differs from the customary perception of painful
stimuli. Patients who suffer from hyperalgesic pain
feel painful stimuli more strongly than healthy people.

. The term allodynia describes the phenomenon of the
perception of stimuli which are not painful per se,

20 such as contact or heat/cold, as pain. In some cases,
the perceptions felt are very strong and stressful.

This modified pain sensation is covered in German and
International usage by various terms which in some
cases overlap in their meaning but cannot always be

25 used synonymously. In German usage, the terms
Allcdynie, Parédsthesie, Hyperesthesie, Hyperalgesié and
Phantomschmerz (allodynia, paraesthesia, hyperaesthesia
hyperalgesia and phantom pain) are customary, in
English usage, in addition to allodynia, hyperalgesia

30 and phantom limb pain, the terms reflex sympathetic
dystrophy (RSD) (Rogers and Valley, 1994) and
sympathetically maintained pain (SMP) are furthermore
used (Rogers JN; Valley MA, Reflex sympathetic
dystrophy; Clin Podiatr Med Surg. 1994 Jan.; 11(1): 73~

35 83).



.10 has been anputated. In the scientific literature, this type of pain
sensation is often subsuned under the termcentrally nedi ated neuropathic
pain. It is characteristic here that the actual pain sensation,i ;mgtzmﬂ

“attributed to a customary pain-inducing 15 stinulus, but is gene d by

the peripheral or central nervous system- as the Ievel of reaction of the

pai nsensing and pain- transmitting systemis altered. Unlike other fornms of
pai n, neurchalodenpai niss wsdatsyoohr oxs ¢ meahioust orer i |intearmidtidee treat ed
or can only at.ed f t o] konal... ics such

25 opi of ds. ETseraere 1o it eh S nBarrrBy e of (T adtt o e ,

pai n- sensi ngY ahB2paP- Fwaﬂ§mqqqqm)%ﬁ%ﬁ%n%?sb65§€rVédaZQQE%¥H&9 OF.

Long- | asti nghal b@ﬂuntaresﬁod@scfbtbwe@% %t(ﬂnﬁﬁ.&l @al1y.estiderfl ésa._aherpes
zoster %§hkagles% i nf éFle | ds et al 1998; Fi el %.haW|M
t FE

30 Baro PoEtPRar ﬁ@ﬁ?g?gﬁerQHﬁﬁ%ﬁﬂBfnﬁﬁ%ﬂﬁﬁ%wgf
deaf f er ent abbons NQECOMaﬁe ﬁhﬁndeQﬁeEbBeﬂ HoBin 209- 2¢¢oudt bif tshe case

of AIDS pati§9%§inbn Q%§ %? OEh?ésﬁgfddlsgﬁg% Bai aﬁ%ﬂS%&!ons
occur which ong-to ypera geS|a and fe—eﬁea%+§L%e-be
differenti aﬂ@alw@hﬁﬁoma@pttbe (|peercap1?cﬁm‘ed by pataifrul shigbli)igpain
(Lef kow tz ﬁggﬁex1s%én@ARs§99é 'f%r %%B%ngtZHMel%ﬂﬂ% %@%?%Hl r the

Al DS patlent J. Fla Ass 996 83(10):701-4). 3. 1n the parts
of the Ybdyhass Eéf%éld awtr?t\ﬁdhnd%“ 5tll‘%aéc%SnﬁéGFSp&tlﬁleéaWﬁ@nalté@sﬁ

Al t hO]chgh t heypai bfi pduei ?gn@aw_a@n]g h@ab)fﬁe& mﬂsam@ejh # L@{]ﬁed nthe b#gﬂn wounds
are often extr pai n 4. After thera W t I oses of .

o tost at 1 coCPBETEAY kba L Bhdtiatidont Destndiatich: i TRaufl PofE O g n
sensations ¢Braatt&®98tiBr arire]Mhaantbe- regltatadd peimopahnkietcipal nis Nur se

Pract. Forug,:19 Se 3) 54-62) D;
Rei chlin Le\s/)llﬁE %Btrﬁggfggpto?éhyper-?ggggﬂggyen Jjﬁglgﬁgﬁh&r

vincri st neSFh@Hééér pBUEf dls genephécsl bﬁfefiﬁ@paiterwlﬁh@ﬁaﬁe JratcenftraNeur osci .
1998 Aug. 18er#8(36)syse480- % weselakke tur shoyethat Bai rnehigdhipccurs in

connection with vincristine treatnent .is caused by |ncrease
stlnulablI|F§n5Fn9h€n§0pﬁéPlEﬁéPéplﬁaﬁﬁgr§€§§F5¥§st%iﬁ ﬁk&ﬁﬁeﬂge5|a

other forms of pain, neuropathic pain 1is usually

chronic and customarily cannot be treated or can only
20 be treated with difficulty with conventional analgesics
such as opioids.

Disorders in which a modified level of reaction of the
pain-sensing and pain-transmitting system 1is observed
25 can be:

1. Long-lasting allodynia is described as a classical
result of the herpes zoster (shingles) infection
(Fields et al., 1998; Fields HL; Rowbotham M;
30 Barons R, Postfherapeutic neuralqia:' irritable
nociceptors and deafferentation. Neurobiol. Dis.

1998 Oct.; 5(4): 209-27).
2. In the case of AIDS patients, in various stages of
35 the disorder pain sensations occur which belong to
the hyperalgesia type and are clearly o be
differentiated from nociceptive (i.e. induced by
painful stimuli) pain " (Lefkowitz 1996;



.5. A tunour disorder itself can also elicit neuropathic pain (e. g. as a
result of chronic 25 nerve conpression by the tunour) which bel ongs to{hge
. hyperal gesia type (Brant 1998; Brant JM Cancer-rel ated neuropa¢h|@P

"Nurse Pract. Forum 1998 Sep.; 9(3): 154-62). 30 6. Trigem nal neuralgiais
a wi despread form of hyperal gesi a whi 8h-often occurs without visible damage
to the nerves (Burchiel, 1993; Burchiel KJ, Trigeninal neur opat hi ¢ pain.
Acta Neurochir. l&EkRVItEy¥n. Padg3magggengstoforashe ALpSdinabdiead: .pat i ent s,
hyper al gesi a of fep1aceeas hpsbbe £oupsSeeof ;the ﬂofm?@l@tf;ﬁs a formof late
damage. The patients conpl ain about highly painful linbs with

si mul t aneousl y reduced cont act 11 MAR 2004 - 4 sensitivity of the skin
(Bel |l 19913. Bel InDS:hd omertki ndf prcalel evsdy n adifaletcdg pﬁﬁjzxentu&mdﬂhat are the
causes?z What ar e | Post gr 1991 J ;. 89 237-90,
239- 4)95 5 8. Thgeégff%cgg%%é’ﬁ:n Bt ﬁ%@e%?% shyal é’ygﬂ?% std}%ad under

t he ternlalIodynﬁanfﬁnégekng19@&86Ru$@@$t)Ils Adwahoegern;ﬁnhnnﬂyalgla
possible role fQﬁrﬁeQBﬁﬁEsnQPéOSPEthékﬁreﬁﬁl pa 1Sci . 10 1998 June;
315(6): 377-89). 9. further syndrone 1 n th syrrptoms of hyperal gesi a
and al l odyni a occur is vulvodynia. This disorder is characterized by
chronic nahalseA£5e£b&mmﬁabySﬁﬁ@blﬂgghlwﬁyégﬂofnc Reskg@ien afod he vulva
wi t hout, it belng ROSSI %nonstrate t ha % |nfei ive agents are the
causelﬁ(OBohI et &F¢19 §ea 8‘ﬁ’ TGPARISIBER P 5EShde L P dEPPELeMa )

di agnoses. Sem aenélatannslvbcﬂrasw g19%898 Bﬁqnt, 21, 1Ha’3))cerl&931955:)ed 10. In
patients with c r i_Qn nerve of the spinal
cord can often E%88%§3?§g§ e%b ?g%$|%§%ﬁ$on?%0%%?n 1?% S‘5ﬁ)p'ressure
darmge to the n8lveé:rédtsoRs. aﬂganﬁﬁnleﬁe:atled (Tareers Dy felaihsldang

(par aest hesi as)DBLf theinast rHct i n pite of
this a-li%arge prqportion of% tﬁgcgaﬁbedrﬁ%se%ggjﬁ tfhf)nal ly cgﬁﬂ-lgzi%neﬂa oslsjt pain
sensat The I3pIper ELRFEAP L SRASARHBAR ar PR} bed’ea"slﬁﬂ\ﬁfréblpat hi c

pain and can bendakbpethgd dinagnestigal ly. fN@m:@IsB@r (Ll9l9f3| @,m@t aryy) forms of

pai n ( Sorensen n I 997; So son . l.nt ravenous
phent ol ami ne tei‘??l@? %zgg “Ph't HET552 é’g Sé’tl |€th$ Wi

persi stent pai nocaftes hovma@hcsupgew?hAMJmMSMQe&nﬁatnﬁaﬁnd.s 1997 May;
41(5): 581-5). caused by an increased stimulability of the

20 peripheral pain receptors, that is by
hyperalgesia.
5. A tumour disorder itself can also elicit

neuropathic pain (e.g. as a result of chronic

25 nerve compression by the tumour) which belongs to
the hyperalgesia type (Brant 1998; Brant JM,
Cancer-related neuropathic pain. HNurse Pract.
Forum, 1998 Sep.; 9(3}): 154-62).

30 6. Trigeminal neuralgia 1is a widespread form of
hyperalgesia which often occurs without wvisible
damage to the nerves (Burchiel, 1993; Burchiel KJ,
Trigeminal neuropathic pain. Acta  Neurochir.
Suppl. Wien. 1983; 58; 145-9).

35

7. In diabetes patients, hyperalgesia often occurs in
the course of the disorder as a form of late
damage. The patients complain about highly painful
limbs with simultaneously reduced contact



11 MAR 2004 -5 11. In 10 to 20% of patients with spinal cord injuries, in

" sone cases very severe pain sensations result which are generated in the
brain for lack of intact spinal cord and are not to be 5 rel ated,t g@pD 2004
“- painful stimulus. This pain is described as central neuropathic aal n (FI de
1998; Eide PK, Pathophysi ol ogi cal nechani sns of central neuropathic pain
after spinal cord injury. Spinal cord. 1998 Sep.; 36(9): 601-12). 10 12.
Pai n occurring st anpf asf Olﬂ$e h@ml@ha}a@mewsui cse@i peur opakhi ¢ pain
(H11 1999; H|IIA Phniomll iy arevew% Qﬁ_}ﬁllterat [e on
- attributes and pdten F8ehdni < a e.LtSl?] PB4 RSy nptO1R veiage FF999 Feb.
17(2): 125-42) caltBsesI%tPéwtalamgakme J:ameaiswonatgoadceMeﬂ hypéial gesi a
(Mayer and Gephgy t G Basic and clinical aspects of
Vi scer aI 20 hyper aﬁ 92829{9(;8 [sNebee coﬁ?en%épla{l) Gastroenterol ogy 1995 Feb.;
180(2) 5 618] Gastroenterol ogy. 1994 July; 107(1): 271-93). Affected

patients sgfferr{d om;MEPRY O 8 € cRASAIRNS i6f th)fﬁ:'o%ﬂy%@g‘i%' Kgactions in
vari ous regi ons of the 25 gastroint estl nal_ tract, such a exanpl e,

sensation of fUFYHREeEd sHBAREN G ntBFMt Rd 1OEEE oth‘ﬁS?jrat L]:I &ice, without

appropri ate patmmsz@ucalwaus&srabﬁjemg arreserinoroa@zaAs;;lraent peredbat the
out set, an mcreaged or nodifi ﬁd pain reacti a s§rrp ogl of. vari ous
t

di sorders and i¥° pE%FsCaBe§? oﬁla?t‘ﬂré)c\ﬂ?&lﬁ héﬁenem S is
presedf. This |3s9%3 sturseeBIn(&he Fact84hat the nature of the nodified pain
reaction can be very different. It 35 is common to all these pain-
reactions, however, that norphines are either inactive or only act when
“usi ng dose$- whikh R hdesiFEFdide Sff ectdicH | gFoFIRt@MSact s for the

pai'n reaction cr@rpémfay Pes M. andl 21MBRyAQ84 oclurl nlé.)atxﬂuq%aywﬂah
her pes-i nduced lodénla g?draught can be sufficient in,order, to cause a

bur ni ng pair-. ﬂ":‘t%e &SpaPEENtS. GheHaCh T HEhRUnEG PRAE MidadaSsat i ve
agent 4.5pr oduce damngmqm seabbhsg, whitchihgweris ttiee pacgidnt blfeihnel d. In

patients wth N spgect I S e nerves
wi th bl ood andc}uﬁ%1 lsehoondtgcégun?&ﬁg hIg m %@gan%pg{éﬁ‘&’l tttl"t o chronic
nerve danage. T’hlil@tl mnfachltfm ggens sa arggeree atdope prBebss e%hladh RS

mani fested in 10qpg ol ifa{At itey) Offu@%M?;nilabr%d @@ég%f@ﬂe%&ﬁrlocesses in
the spinal cord and also periph eragé% are re arded as a possi bl e cause of

hyper al gesi as bYy13?d8S: autdiors (&8¢ aT-or MeRanpPerg. 1998 Sep.;
20 17(3): 189-95).

10. In patients with chronic back pain, a compression

of nerve roots of the spinal cord can often be

7 observed. Apart from in <chronic pain, this
25 pressure damage to the nerve roots is also
) manifested in sensory malaises (paraestheslas). If

the restriction is eliminated surgically, in spite
of this a large preoportion of +the patients
additionally complain about pain sensations. These
30 persistent sensations are described as neuropathic
pain and c¢an be delimited diagnostically from

other {(inflammatory) forms of pain (Sorensen and

Bengtsson, 1897; Sorensen J; Bengtsson M,
Intravenous phentolamine test - -an aid in the
35 evaluation of patients with persistent pain after

low~back surgery? Acta Anaesthesiol. Scand. 1897
May; 41(5): 581-5).



.15 Basbaum 1999; Basbaum Al, Spinal nechani sns of acute and persistent
"pain. Reg. Anesth. Pain Med. 1999 Jan.-Feb.; 24(1): 59-67). As a result of
~ chronic conpression of nerves, these are danaged w t hout being ogqp Qeﬂmk
“destroyed. Wiile as a result of acute 20 conpression |local pain Si'gnals are
triggered, in chronic conpression an gnduction of transcription factors
occurs in. the cell body (and thus outside the region of the conpression in
t he bone nk¥rown mh@chtbasﬁ§’foKﬁMeekstiGMEsneuibpepspdaalsucbrds

substance P 25 ﬁ{#dﬁ/@é@ t he prolsifer at L 9n.of n‘%i\ﬁz fidygs and t
una r

‘activation of fect ed adj acent neurons. 1t was ggsm ble to
dermonstrat e thaﬁeﬁﬁ%tﬁ%W%er%%¥¥tbBH%@% 2%Pr 658<RBEREr dRakthRebredapt ors to

an increased exfent 1a8g 3 esldct tHSiMeUr eBSdCaRDaGUTEN St £ ¥ e R30
spont ar})eousl y without external initiation and spont aneously trigger pain

sensati’ons. AfteF &532rnsP sti nBRAPfBh, WhOMBlHPschifdé vBRiBys 3re
transmtted todédervad naknseeadadf nemilopaiﬁaﬂc i ppith sesifdEendegen and

Zi mrer mann, bgeg r. rmedl ate earl nes (I EGs)
encodi ng |ndu0|9%]r eé_'terghs?ﬁ P |0§l'sf%é>c lré% ﬂ';—é(fh Hhe HeuPbp &St 5%2 in the

nervous systemnéynersonad péumolalf§efrorspJGTﬂgl teend piiagtorgi t;ﬁpandlpal n. In:

Nyberg F; Shar ng, HS; y@g§e§; | d- j—?w yn %%Eﬁ? y): 11 MAR 2004 7 5 10
15 20 5 30 35 Neuropept| des in the spinal cord. Progress in Brain Research

Vol . 4 El sevi er Publishers, Amsterdam 1995, pp. 299-321). On account of
the parti cipatip@l@f nor@dj@wdgwe regggbgrs tgy@pﬁgmgter $]lalgstance of

t he syrrpathetic ste reference.is also tos eti
mai nt ai ned pai n$ }f%%géfhﬁgje‘és nélfr oﬁ‘?uﬁf’@aggllcvaP%ﬂ }le::]fs g% di‘cal
activation of tHheHsynﬁat h8haotesst @mnbl anrth i sk u:mge,ewt he ft erttier ef | ex

hetic d R Val |
1804 Roger s N VAT By ke RAFF o4 0y RBarhet PNy St Aaphy Cr o A Padi af 1

Med. Surg. 1994JJaﬁallll§YIPPtqlB B3page - sy%%tﬁ%bltalﬂll’hallﬂ%n%kj pai n
(SWVP) .
' 13. Internal organs «can also be a source of
hyperalgesia (Mayer and Gephart, 1994; Mayer EA;
Gebart G, Basic and clinical aspects of visceral
20 hyperalgesia [see comments in; Gastroenterology
1995 Feb.; 180(2): 618] Gastroenterology. 1994
July:; 107(1): 271-93). Affected patients suifer
from inappropriate sensations of physiological
reactions in - various regions of the -
25 gastrointestinal tract, such as, for example,
sensation of fullness, stomach pain -or the
sensation of flatulence, without a?propriate
pathdlog}ga}ltauses being present.

30 As mentioned at the outset, an increased or modified
pain reaction is a symptom of wvarious disorders and it
appears questionable whether a standard pathogenesis is
present. This is also seen in the fact that the nature
of the modified pain reaction can be very different. It

35 is common to all these pain reactions, however, that
morphines are either inactive or only act when using
doses which cause undesired side effects. Triggering

factors for the pain reaction can be varied.



-Cytostatics such as vincristine lead directly to an increase in the
excitability of peripheral pain receptors and in this way ought to |nd“ ce
_hyperal gesia (Tanner et al. 1998; Tanner KD; Reichling DB; Le)\/ n hP,\PD

- Noci ceptor hyper - responsi veness durl ng vincristine-induced pain uI

peri pheral neuropathy in the rat. Neurosci. 1998 Aug 15; 18(16);
6480-91). It has been attenpted in ani mal experinments to el ucidate

f undament ainl peoiapos mechanheprpe ot ihypeeal ge&'baynllb al Iairra@"g&,t @:an

peri pher al £ bI severe eral gesi a i s | e arti | i gature
of a nerveﬁ%r%ﬁ\lc ngL of T 1 on?‘f{é/lp pi°naf3¢a¥d,2 Efélﬁ%ﬂﬁer%%t’?ve%ﬁr oups of
neurons arehese beatgandSb nitt He gm rtaslz @sns'dmad EbEDplt(bal Iqmsyamntvaneousl y
active fociqgéfan StodMice ég%gﬁafgﬂ ngégh§en@ﬁgcﬂclo E%H%pe”t'“e

suppr esses ectoplc nerve di sc ges and reverses allo nla °n neur opat hi c
rats. P PhRRacerlexp Ithepatiggs Mikth Zdgbsiesio2st 3@)3 B DRsaRs of

gabapentinghaf gk cammnt hging @frratked AEL, 88 l@lmuw&m GrR@l n, the
spont aneous acti Vlt of thesé nerve ce OCI :ect Opl C OCI Can be

suppr essed Pﬁrhe’a’b%eoﬂ’ep%ﬁﬂ%ﬁrt‘t m&ineth eI AiFe S Béripheral
hyper al gesthrbsial saestippr edsedge Si NThdrs exper i eivrs W@fgg@éﬁ@ car ried out
i n anot her %gé 11 MAR 2004 $_ ( bIh et, aI 199? L—la ler .HJ; Liu XG
Eschenf el der 5an| g W 0% syrrpat hettc- sensory clgﬁw %Ej LSlélpl nal

ner ve-Jth; uptdlifesatioeco? Secve NBlbosesi. Abstr. 24, 2084). |f the spinal
nerve LS was 5 severed, then unexpectedly it was possi ble to derive

spont aneous activity of i ndi vidual nerve fibres fromthe nerve stunp

begi nni ng REBRIABYZACIER SERseASAeek®. TS sSpheabnefsf i angogdis y to be

rel ated t opphaphess pay n. aE@ssh_»lglggrdéae ggonhan@@@%l@q@ Viday1s@f t¥ese nerve
10 fibres after ?‘P. utati |s ta, be at%g buted to azﬁISI nhi b|t|on of the

NMVDA subt ypéPof @ te®gf it Tt oF UEZRES, 1888 AR AFAWD,
receptldr - dBpebdemt 1&g tBaabhymerPa‘El,geSpanaitecredhaaidlmmubﬂt |ammt1en m ce.

Eur. 3. Phapgmcal . 199818y 22, 349L2-3) 214 r20) » 48 | eSti gatgeons T

which it was poss to sh adm ni strat’ion "of "NVDA
ant agoni st 3aperBelble 26 (LeéducdSthé) pai Asal 8o peismtltt o athe dhmeslivenent of

the NVDA r@@ﬁﬁi’@ésﬂ)ﬂ %tfmmrrweslt &@éké)eaﬁétagﬂnhéaedvﬁl%foucevq;re%}dgrml atl on
condi tions of ﬁ e involved nerves 20 can play a fole_as a cause

hyper al gesF™Bt€bf1Y hedRBEFPYEE - pallRid8nsafi o, BESUlfe 9 | L?éTr‘\’cF@ of
furthezo f acbmpsessiphobaklcel | pdile téﬁ@m/s of at:éeSQrdlg%@rr@@rS i

conmpletely cl earc25 Cd| fferentiation rrusé be. made v‘\_;een t he sc?’/lgpt omati c
treat ment of - PHECpait™BaNSEi%8n £t t HePWer 2" cef) prorea&ﬁ%glﬁ at nent  of
the causesfeftohe dicsomderir(Mohe £039, bilyz Rndchieszbehladidieungebei

di ab h 30
For tschri (1 So00F Nedi 20r £500 7 opg o0 gb) thP, AANFC DO prahitese).

di abet es- r ératEd IREUMSFdthi chp%theuWiéeEi@Iqi%ﬁi zﬁtli:bnaéf Stuﬁ@tr@@@@b(ﬂ ic levels

to avopsl fuethektRr ogﬁ@ssg)mméﬂ%rpr fenhe@Reof f§HPé§qU§r’ﬁ§ dajmge such
as foot lesions is indicated as a basj.c programre, 35 but this treatment

has no ef f BCELBATLRR BAi MOSFHASCERE FEF 2SN tFRFMRENTor A1OR8RY SLausd of t he
di sorder, wae. polheibewr ategbiesadit ML anefvet danagaeard tded lunstetiasd ng 11
Mad 2004' express noradrenaline receptors to an increased extent.
As a result, the neurons can become éctive
30 spontaneously without external initiation and
spontaneously trigger pain sensations.
After external‘stimﬁlation, whole discharge volleys are
transmitted to the brain instead of individual impulses
(Herdegen and Zimmermann, 1995; Herdegen T;

35 Zimmermann M: TImmediate early genes (IEGs) encoding

inducible transcription factors "{ITFs) “ and
neuropeptides in the nervous  system: functional
networks for long-term plasticity and pain. In:

Nyberg F; Sharma HS: Weisenfeld-Hallin 2 (Eds.):



._ g _ mcroangiopathy can be treated by the use of nerve cell-protecting.
(neuroprotective). substances such as al pha-lipoic acid or other
antioxidants such as vitamin E, vitamins relevant to the nervous system 5

"such as vit. Bl, B6 or Bl12 or by neasures inproving the circul ation,

11 MA

2004

such

as physical exercise. This type of treatment does not acutely influence the
however, an inprovenent in the nerve function is achieved, it
possi bl e fBeurbpepaidesensat itbrs spiddlsubsidle iPRogheskongnt erainThe act ual

pain; if,

Nei t her centra

NP hor™ o ReBahPeh NOLARY 1 IOVEYELy s SLRLEERSRE LD, BIEE TR R
custonmary BB-péP

acet yl sal

amtriptyline,

g active "anal gesics such™a
phéthlly active anal gesics such as paracetanol or
icylic acid are effective. However, antidepressants such

S.

‘nor

as

i m pram ne_or paroxetine or anticonvul sants such as
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Cytostatics such as vincristine lead directly to an
increase 1in the excitability of peripheral pain
receptors and in this way ought to induce hyperalgesia
{Tanner et al. 1998; Tanner KD; Reichling DB;
‘Levine JD, Nociceptor hyper-responsiveness during
vincristine-induced painful peripheral neuropathy in
the rat. J. Neurosci. 1998 Aug 15; 18(16); 6480-91).

It has Dbeen attempted 1in animal experiments to
elucidate fundamental common mechanisms of
hyperalgesia. If, in rats, a peripherally detectable
severe hyperalgesia is induced by partial ligature of a
nerve branching -off from the spinal cord, then
superactive groups of neurons are to be found in the
spinal cord as ectopically spontansously activéﬂ foci
(Pan _et al., '1999; Pan HL; Eisenach JC; Chen SR,
Gabapentine suppresses ectopic nerve discharges and
reverses allodynia in neuropathic rats. J Pharmacol Exp
Ther. 1999 Mar.; 288(3}): 1026-30). By means of
gabapentine, a medicament having a marked action in
neuropathic pain, the spontaneous activity of these
nerve cell foci (ectopic foci) can be suppressed in a
dose-dependent manner. In the same dose range,
peripheral hyperalgesia 1is alsc suppressed. Similar
experiments were also carried out in another model



.20 25 taking antidepressants, carbamazepine or In conpression-rel ated

neuropathic pain, it is possible to elimnate the primary cause of the
di-sorder, for exanple, in the carpal tunnel syndronme or on conpressi On‘i{olfﬂ“"«

“spinal cord roots by surgical w dening of the narrow sites. On earhy

adm ni stration, nedi canments having a Qeuroprotectlve action can delay or
st'op the progression of the damage to"the nerves. In spite of this, a high

proportion(gipibese patientgystill suybker fr@l@bg%lrn,mvml chp s sdgurn, does
not respond wel [ _to classical anal gesics, even a g time after 't he

operati on. ERRREUERIIRE ANt s ardf Medi Ranentls sucﬁyé@ AESISE Yor
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anput ati on r eyel o neyr, th n conducti on
bl ockade o?p{)ﬁ%gﬁ%ﬁlgs sfejvér%e J‘scg’\T/aelr aﬁ %3’% % ‘rgée c%?/ryl ng out

t he anput ath®ennenye h%tngrhptlheginmsmguﬁmrca@wné Bee pegﬁrai/eweehe cl ear
denonstr at rRDs Ofnehbkedeh | s C%@s@%'lgd & | BeCale Biudi 83 Sldd not been

furnished. In summary, it can established. that for the 30 synptomatic
t r eat ment B?lﬁeu%ﬁ%&hw phP'R EBRVEARFBHAEI 2&haldéyi &f HA\rSea NegWeeffi cacy.
Medi cartent sisbed asrodt | depbessands, Lar bagazepi r)fﬁc'lﬂflbﬂﬂiéﬂ oadoe are used
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agai nst neur ain., Thus entirely ew ossibilities for the
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of the NMDA receptor. In summary, it can be established
that overstimulation conditions of the involved nerxrves

20 can play a role as a cause of the hyperalgesia or of
the modified pain sensation, but the influence of
further factors is probable.

In the therapy of these disorders, a completely clear
25 differentiation must be made between the symptomatic
treatment of the pain sensation and the nerve cell-
protecting treatment of the causes of the disorder
(Mbrz 1999, Morz R; Schmerzbehandlung bei diabetischen
Neuropathien {Pain treatment in diabetic neuropathies),
30 Fortschritte der Medizin 1998, 13: 29-30).
In patients with diabetes-related neuropathic pain, the
optimization of the metabolic levels to avoid further
progression and the prevention of subsequent damage
such as foot lesions is indicated as a basic programme,
35 but this treatment has no effect on the pain symptoms
per se.

Furthermore, the cause of the disorder, i.e. the.

neurodegenerative nerve damage and the underlying



. Retigabine is a derivative of the non-opioid analgesic 20 flupirtine, for
whi ch an anticonvul sive action was al so denonstrated in addition to its
anal gesi ¢ action. By neans of structural optim zation with the ﬁj{?ﬁﬁg 2004
“better separation of desired (anticonvul sant) properties from und gired
(anal gesic) actions, it was possible ysing 25 pharnmacophore nodelling to
separate the anticonvul sant fromthe anal gesic action in this substance

class. RetihgabbAgghasaenpt rangeheant Legpuyl sant tacti Qhet hap fldupier tine, but
an anal gesic. action in nodels of acute pain i's no | onger detectable
(Rost ock ef€hf "PreB8Gting RHLFVERPECLIObEYS L, RARFFIHS CSult §h R Engel
J; Pol yner apphhudifElicKutasdlier & Lestker WntHonaickar¥s WhktehHS;asWol f HH,
D 23129: anQM/ant'convqﬁfant mﬁtq_a broagospggtrun1activit i.n_ani mal

1

model s of SprPapti ¢’ sel 2t es’s EfiS §d) TRe B AT VOB (ST 23) . 35
11 MAR 2004uchl2s Réti.gabi n86has 818Br ead bypectasimesf iagtrncon.nion tdveperi ment al
nodel s of i Le.att 0 e 1996; Tober et al., 1996;
Tober C, Rgg%ggggigoﬁbngﬁéﬁd%52§ﬁ%§¥%§%héﬁfrﬁég 129: a potent 5

anti convul $Baf ityPEhecanygeataekr ndloiesy Hidescote tpnphexugacei dlhssei zur es.

Eur. J. PhaeimGokf, 1990y, 1an 3@33hent®d- Ih atd inkdvr GuddiGan

devel opnent for the treatnent of epilepsy. 10 In addition, the use of

reti gabi nelfoP PHéEVEreat'tents oﬁomﬁ%ﬂeaéﬁeriaﬁ P& 18 S6°Fts S déscribed in
EP 8571M65subsexpechedhy, 1prgweeemabl e to establish that retigabine has

mar ked dose-dependent action agai nst neuropathic 15 pain. As expected,
however, the analgesic action, as is seen in this nodel in the early phase,
was only | @Wweandctompar apipt einghichepa ef er emeeamubs tiarcey gabapertt ne. '
phar mcol 0geedle MPSHEABE! AR EGAMMRST ! AL A0 OLeheah Yl bidd AR of
hyperal gesia in the rat formalin nodel In this nodel, a biphasic
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25 l'ove per gentigge rb0nyBlddtid ehflaghedlcs19%Eh Figl gaMlice@e@®1Rr Lewi s AS;
McCleary S, H qes J; iLngh L; ngapentlne (nggrontln) and%l
S—(+)-3-is§5&¥3]§3&écy pFesentCi%novef €l assSof St Eeti ve AT Fper al gesi ¢
agents. Br antidepaessealts 199Zh Ay R2EER)iptyl3h8,22)jmiBbamhreecarty phase

up to at t t . M i h teri i ive.licking
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Centratone%ﬁ%ﬁb%@ﬁch%s also effective on account of its further

actions on other receptors of the adrenergic system.

In the patent literature, for example, the use of
topiramate (US 5 760 007) and moxonidine (EP 901 790)
25 for the treatment of neuropathic pain is demonstrated.

The aim here is to treat the pain symptoms per se and
not the causes. fAll medicaments mentioned, howéver{
only lead to an alleviation of the pain symptéms in
30 some of the patients.
In herpes-induced neuropathic pain, 1t 1s possible
prophylatically by the use of virostatics to protect
the nerve cell causally from the harmful action of the
virus at an early point in time of the disorder and
35 thereby to reduce the expression of the neuropathic
pain; these medicaments, however, are not effective
symptomatically after the acute infection subsides.

Affected patients can experience alleviation of the

JcSeiie



35 sensitization of the neurons in the dorsal horn of the spinal cord,
"which results as a consequence of the tissue damage or increasing
activation of the Cafferent fibres. 11 MAR 2004 - 13 Field er\aMﬁR(MﬂB7)
-were able to denonstrate that opioids are inactive in this nodel against
the | ate phase of hyperal gesi c behaviqur reactions. On the other hand, the
anti convul sant gabapentine reduced t pain 5 reactions of the rats in a

dose- depen n i gat i i i gahi Meghod. . 1Q.Mal e
Sprague Da&f@@t?iﬁ?ﬁj%_ ggxgﬁlbn %e#%ﬁ%p%%%aﬁag%bt Zz%lfllﬁa I w%%gﬁ yggnd
observed f@ebapenease. 15 min before the start of the experinent. 0.05 nml of

2.50 formal dehyde in isotonic saline solution given by plantar subcutaneous
injection iLn the hind paw brought 15 about a severe inmedi ate reaction with
bi ti ng and*Pi ERMAGEEFLIANTERL AT ATt BEUHAPAEROA RRALR: alsuBSe & e Pivper al gesi ¢
| at e plmsetborelimirmatG0 ghe aftetatnecknpectédntoke fotsatdear, THexbi ting and

licking reactions of the | ate phase {(starting from1l0 mn) formthe 20
nmeasur e ofeﬁﬁ@pﬂﬁperdfbesF erea%?f%%é. %ﬁggggheaéypéﬁgmgre %%cof%bd at
5-m nut e i nbepvaksiowepft hepiowir seonfl 4@afisn.byheutrgstadubsitdamndesy wer e

adm ni stergd orglly 6Q W, betoreg the hpjecti of farnglditackhe reference

I
subst ance was gabapentine. 15 aninmals were enployed per 25 group. Results:
Ret i gabi neMEABEBNERESt FaVidCe PhBEEBTEPTPRECHAVR radct9nsant §edé¥descri bed

as hypgy al geskacpr t38 pedgerathibs P& Rhel Hadadesevdependritvawmnner after 5,
10 and 20 ng[kg orally. The actjan of 10 ng/kg of r ti%abin .con!esponded
appr oxi mat &Py tFo the act 2of2 rHQHQEQ5£16?hI°6ab§%% Fi HE (S8 5Tabl e 1).
35 As wit hsgabapentffer theocmctpainpon whickar |in phasen of ddes paiat, i.e. the

anal gesi c i onl light._-T : ai,n .r t. in the
control gr%%%p?ﬁdtﬁgiéagfgC%%E%%ig% F%@%Hégs%iﬁgcggﬁﬁ chfgﬁﬁﬁh%%§to 35 and
in the | at efpkasett WPmt3®n.ByAnbadspoPssanisMARIQO0EPdlcapents

15 such as carbamazepine or gabapentine are used.
In the case of amputation pain, the actual cause, the
~amputation, cannot be treated, so that neurcpathic pain
has to be treated only symptomatically with the
abovementioned groups of medicaments. However, it has

20 been attempted recently 1in the case of systematic
amputations to counteract the | development of
neuropathic pain by conduction biockade of the nerves
to be severed for several days before carrying-out the
amputation. Although the first indications are

25 positive, the <clear demonstration of efficacy in
-controlled clinical studies has still not been

furnished.

In summary, - it can be established. that fo£ the
30 symptomatic treatment of neuropathic pain conventional
analgesics have a low efficacy. Medicaments such as
antidepressants, carbamazepine or valproate are used,
which per se have no analgesic action on non-
neuropathic forms of pain.
35 The treatment of these patients, however, 1is often not

satisfactory.



retigabine, the pain reaction in the early phase was reduced in a
dose-dependent manner to 32, 25 and 18, whereas in the |ate phase al nbst no
pain reaction was any |onger detectable with behaviour scores gf |r}@sz 5
‘s cases below 5. The pain reaction in the early phase was al so | Vel [mq'y
to 27 by gabapentine, whereas in the {pte phase values of below 6 were al so
achi eved. 11 MAR 2004 - 15 Table 1 Effect of retigabine on the

hyper al gesiTheob riat stladtefooeala agheat shieatd ofvd hoeal mestddasaSies of t he
be“?V!Our ?Sgr ﬁge%e§e%EQV%veF9g§gmg&@rR&Pgn%/K% a%%HEQngL$Q of
admnlstralon average val :

st andar. dde®Bani- on) Ti rre5101520253035901Veh| cl e- 35.319. 929. 030. 128. 923. 9' 23. 8
17.5t2.767.00t7.78t3.917. 0B7. 907. 6111. 902Ret i gabi ne5. 031. 95. _33"9. 9" 26. 921.
120. 619 5' 10 9S. 966. 938 516. 636. 1S7. 85t 7. 808, 983Ret i gabi ne10. 025. 1" 2. 5"5. 6"
12.9"16° 5" 8h8" gagmg &L 6. YPE 74RV6EE 190t 1354980017859 7 72 00D 9alfi ne20. 017.
6"0.9"5. 4" &abétanaé%ﬁ"tﬁ %ercQQStﬁa bail 85 9Bt 889. b88.nb-dHldhi¥65CGabapent
i ne60. 026. 5" 4. 6" 9. E ;gll 5"8.4"6.8"5.6 6.124.53.5.76t7.117.277.768. 76t 9
.21 StatisPPEHI CaPt P&r ErE85SPn comparison to the vehicletreated group were
carried out for retigabine by neans of variance analysis using the

fol | owi ng I < S stl al |ffer ces in
conpar i son\é\\(/l\n %)ﬁﬁtgﬁngﬁghl éﬁeh%a&e% l:r’%%) &ggl}édctér?lh ed CC gag)e & ga i ne by
means b StheeAprsugat ést (' p<0. 05, ++p<0 01). 15 11 MAR 2004 - 16
Retigabine of the formula | can be converted in a known manner into
pharmaceutical fornulation s such as ul es, coated tablets,

pills, granules, Qjons, if 5
' and/JO}*"EX/ci pi ents.

appropriate using

has significant activities against neuropathic pain.
Thus entirely new possibilities for the prophylaxis and
treatment of neuropathic pain open up.

15
Retigabine and processes for its preparation have been
disclosed (DE 42 00 259).

Retigabine is a derivative of the non-opioid analgesic
20 flupirtine, for which an anticonvulsive action was also
demonstrated in addition to its analgesic action. By
means of structural optimization with the aim of better
separation of desired (anticonvulsant} properties from
undesired (analgesic) actions, it was possible “using
25 pharmacophore modelling to separate the anticonvﬁlsant
from the analgesic action in this substance class.
Retigabine has a stronger anticonvulsant action than
flupirtine, but an analgesic action in models of acute
pain is no longer detectable (Rostock‘ et al., 199%6;
30_ Rostock A; Tober C; Rundfeldt C; Bartsch R; Engel J;
Polymeropoulus EE; Kutscher B; Loscher W; Honack D:
White HS; Wolf HH, D-2312%: a new anticonvulsant with a
broad spectrum activity in animal models of epileptic
seizures. Epilepsy Res. 1996 Apr.; 23(3): 211-23).
35



In the case of oral or parenteral admnistration, the daily dose of the
conpound of the formula | should be 10 50-500 ng. Preferably, individual
doses of 30-60 ng are administered in the case of oral admnistrati %g and
=520 ng in the case of parenteral adm nistration (the am)unts\a e\\f\m g h
case based on the free base). 15 If necessary, it is possible to depart
fromthe anounts nentioned, nanel y“déﬁeﬁdi ng on the body weight and the
speci fic type of .adm nistratjon.route. REPLACEMVENT- SHEET 11 MAR 2004
patent 0 AR ECEE oP¥he SombBURS | RPECCTS 0 OLnHAGR G | 08
phar maceutéxrd tymantidl zabHelsala’s fpd lepd igr epatatken Gfostarddi ednent for
the prophylpxi S&@@%;”@ ggnti{_)f Pl n. I%Bégsei%fbetrh%;coﬁeggﬂgkoﬁ;the

[

formula | accordi'ng to aim 1 for the preparation of a nedicanent for the
treat nent BIndfslstyfi’a. 3. Begéseh Rhe conPodddldf the & or muP&tEn&ccordi ng

to O aism ladworcdieiyapar alhontpet amgdigeanentx 041 ihe theasrengrof

hyper al gesi ¢ _pai n. 4. USf of .the conmpound of the fornmula L%ﬁgcordl ng to
daiml forotHehr BpaF &t orf 3R & Sfedi nt - f SPAE S leat B#¥phant om
pain. 5. Us® oBOBK2) conpaw®d ofnd hesf anmdlaindi@acicoddiragopeet aifowrl for the
preparati f ' t_f.or. the treatnment of neuropathic pain in

di abetic %%otp%%@@%eepoﬁﬁ%%'corrpound of the formula | according to
Claim1 for the preparation of a medicanment for the treatnent of

neur opat hi £, PRhdl 4 1o 93 Nese 7o Uset PhabfeCEBPOVRE R chhRentobrul a |
according to Claiml for the preparation of a nedicanent for the treatnent

of neur opatPRECFRIC IR ER DSt LorpoIRF DF LRSS it &£F 18D (8%
pharmaceutically utilizable salts for the preparation of a medi canent for
the treatnent, of, al]odynia, hyperal gesic pajn, phantom_pain, .diabetic
neur opat hy VTR E Fe Pl P oFSFEUTBRAL RPCSPARRLISH Chat retigabine
has marked dose-dependent action against neuropathic
15 pain. As expected, however, the analgesic action, as is
seen in this model in the early phase, was only low and

comparable with the reference substance gabapentine.

Pharmacological investigations
20

Investigation of the inhibition of hyperalgesia in the

rat formalin model

In this model, a biphasic nocifensive behaviour
reaction 1s induced by the subcutaneous injection of
25  low-percentage formalin (Field et al. 1997; Field MJ;
Oles RJ; Lewis AS; McCleary S; Hughes J; Singh L;
Gabapentine (neurontin) and S-(+)-3-isocbutylgaba
represent a novel class of selective antihyperalgesic
agents. Br. J. Pharmacol. 1997 Aug; 121(8): 1513-22).
30 The early phase up to at the latest the 10th minute is
characterized by intensive licking and biting. The late
tonic phase occurs 20-60 min after the injection as the
hyperalgesic process stage. The formalin-induced
hyperalgesia includes central mechanisms via
35 sensitization of the neurons in the dorsal horn of the
spinal cord, which results as a consequence of the
tissue damage or increasing activation of the C-
afferent fibres.



11 MAR 2004 Abstract The invention relates .to the use of
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E!IO%&T()"fbfﬂéwg%KQGe in isotonic saline solution given by

plantar subcutaneocus injection in the hind paw brought
15 about a severe immediate reaction with biting and
licking of a few minutes duration with a subsequent
hyperalgesic late phase for up to 60 min after the
injection of formalin. The biting and licking reactions
of the late phase (starting from 10 min) form the
20 measure of the hyperalgesic reactions. These reactions
are recorded at 5-minute intexrvals over the course of
40 min. The test substances were administered orally
60 min before the injection of formalin. The reference

substance was gabapentine. 15 animals were employed per
25 group.

Results:
Retigabine inhibited +the late phase of the pain
reactions, to be described as hyperalgesia or

30 neuropathic pain, in a dose-dependent manner after 5,
10 and 20 mg/kg orally. The action of 10 mg/kg of
retigabine corresponded approximately to the effect of
60 mg/kg of oral gabapentine (see Table 1).

35 As with gabapentine, the action on the early phase of
the pain, i.e. the analgesic action, was only slight.
Thus, the summed pain reactions in the control group in
the early phase achieved a behaviour score of up to 35
and in the late phase of up to 30. By means of
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wU3r S1! 1 wHy 10% & ) - P wHy $10% ; Ith$10% "() - HCS#10% & () -! FHCS#10
% ] & ()- awceﬂ%% @Lewctable i smhal‘f(}%m%%esmém EPm§$1098& () -

18__ cases below 5.

I'rH, /! 10% &r . /.110% 9 S1! 109%%Y9%&' () - >!
't#K$10%?/%&_P§’l ESPESISR (3T &%&% “_’L%%/&a ?J’HJ{;? FE65ma0a: () -
only to 27 by gabapentlne, whereas in the late phase
values of below 6 were also achieved.
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Treatment Dose |Sum of the behaviour score over 5 min averaged starting

mg/kg | from formalin administration (average value % standard

| deviation)
Time 5 10 15 20 25 30 35 40
1l | Vehicle - 35.3 14.9 24.0 - 30.1 28.9 23.9° 23.8 17.5

+2.76 +7.00 *7.78 | +£3.¢91 +7.08 +7.90 +7.61 | £11.490

2 |Retigabine |5.0 31.9 5.33"" 19.9"" |26.4 21.1 20.6 14.5° 110.9
£5.46 |+6.43 |%8.51|%6.63 |[x6.15 |#7.85 |[7.80|x8.98

3 |rRetigabine [10.0 [25.1"7" 2.5 5.6 [12.97 [16.5"" |8.8" g.4"" [B.3"

+6.42 +2.78 +3.46 [ +B.49 +£10.49 | #8.81 +8.47 | +7.29

4 |Retigabine [20.0 [17.8" 0.9 5.4"" J12.5" l9.3" 9.0"" 7.9 |2.97

tB8.52 £1.81 +8.47 {£8.83 +9.18 +8.70 £5.91 | £3.38

5 | Gabapentine |60.0 }26.5" |4.6™ [4:5™ |12.4™ |11.5" |8.4" |6.8" |5.6°

£6.12 +4.53 +5.76 [£7.11 £7.27 +£7.76 +B8.76 | £9.21

Statistical differences in comparison to the vehicle-

treated group were carried out for retigabine by means
_ of'vari'ance analysis using the following Williams test
10 ('p<0.05, "p<0.01)

Statistical differences in comparison with the wvehicle-

treated group were carried for retigabine by means of

Student’s t test {(*p<0.05, *p<0.01}).
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& 10%& () - HeA0RE: ()1r$olospmemm@@@mepa?E@ormulatmns- such as

ig%&(l ;) %I&Hﬁ'% /&36(‘% ‘B'T"E:]L%Zgé é?n@%s}t%ﬁs sP 5P gfé&fc}c%s’ ' ()-"CL0%

U& ()-= 1osygups, emu151ons, suspensions and solutions,

10! F’H\>‘§)t$é9 Bopr 14 BEN X4 SO r(a)rrﬁa/éaé)ﬂ%é)f@y()sm%%ﬁaeﬁ M\&%%Pl
18! H 109U )/or'é%%f‘eé% 10% U& () -1 10%

In the case of oral or parenteral administration, the
daily dose of the compound of the formula I should be
10 50-500 mg.
Preferably, individual doses of - 30—60 mg are
administered in the case of oral administration and S-
20 mg in the case of parenteral administration (the
"amounts are in each case based on the free base} .
15 If necessary, it is possible to depart from the amounts
mentioned, namely depending on the body weight and the
specific type of administration route.
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7. Use of the compound of the. formula I according to Claim I for the preparanon of a’

' memcament for the freatment of neuropathm pam .

- 8 _Usc of the compound of formula I or its pharmaceutlcally utlhzable salts for the preparation -
cofa medlcament for the treatment of allodyma hyperalgesm pam phantom pain, diabetic

‘neuropathy, mlgrame pain or neuropathm pain.
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(INN: retigabine)

prophylaxis and treatment of neuropathic pain.



