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Ropinirole HCL (Requip™) is a novel D,-dopamine receptor agonist indicated for the
treatment of Parkinson’s disease. The sponsor is proposing to market the product as
0.25 mg, 0.5 mg, 1.0 mg, 2.0 mg, and 5.0 mg immediate-release, film-coated tablets. -
The clinical and to-be-marketed formulations were identical. The recommended starting
dose is 0.25 mg administered t.i.d. (0.75 mg/day). Patients are* gradually titratéd up to
1 mg t.i.d. (3 mg/day). The maximum dose described in labeling is 8 mg t.i.d.

(24 mg/day). The sponsor mentions that ropxmrole can be administered as monotherapy
or in combination therapy thh levodopdearbldopa.

Ropinirole is rapidly absorbed, reaching peak concentrations within 1.5 hours. .
Absolute bioavailability is and relative bioavailability is- Food does not
affect the extent of ropinirole absorpuon, although its Tmax is increased by 2.5 hours
when the drug is takenthhameal

Ropinirole is widely dxstributed throughout the body with a populatton apparent volume
of distribution value of 525 L (7.5 L/kg CV- 32 %). Bmdmg of ropinirole. to plasma




Roplmroledxsplayshnearhnetxcs over 1-8mgt.1.d doseuxidiﬂnswvmﬂle""‘
therapeutic dosing range for the drug. Swadymteuexpectedtobeach;evedthhxn
2daysofdosmgandacwmulanonofﬂwdmguponmﬂhplcdomngmlpmdmuveﬁ-om
single dosing. '

Oral clearance of ropinirole was reduced by 30 % mpauents.ovenGS years of age
compared to those below 65 years of age.

Population PK analysis showed that gender is not an lmPomnt:factor aﬂ’ecting the oral - - -
cleamnceofropinirole e : A .

Theeffectofmceonﬂlephnmcohneumofmpmnnlemnotevduatedbwause e
momthan%%ofﬂnepauentsmthepopulanonPKdambue‘meaumm

Theeﬁ’ectofcngarettesmohngontheomlclemneeofropxmmlemalsonot :
cvaluated as:only-2 % of the pdmﬂahonmtbePKdatabmm*amokux Smoking is :.

expectedtomcxusetlmoralclearanceofropxmrolem ?anlsozymeknown
to be induced by smokmg is involved in the metabohsm of roplhxrole e




POP“lﬂﬂonPKamlymmvealedthatﬂledegmeofm“ ity i arkend
(stages 1-4 of Hoehn and Yahr clasmﬁeauon),dxd

only.

Admmsmuonotdmnpendommmz)ommmdomzﬁ 1‘°P1m1‘°1°, ‘
(08mg)d1dnotdterthepharmaeohnenuofmpmn'ole M‘% 5

Coadministration of carbidopa+IL-dopa (Sinemet’, 10/100 mg b.1.d ) w1th roplmrole
(20mgt1d)hadnoeffectonﬂxeswadystatepharmaeohnetmofropmuole : :
RopxmmlemmmlnaeasedmeanswedystateCmaxodeopabym%whileltsAUC
was unaffected.

Coadministration of estrogens (mainly ethinylestradiol) reduced the oral clearance of
ropinirole by 35 %.

Y’ ’

Commonly prescnbed drugs in Parhnson s disease, e. g selezlhne..amanndme‘

notaffectd:cclemnceof

Coadministration of ropxmrole (2.0 mg t.i.d) with digoxin (0.125-0.25 mg QD) did not
alter the steady-staﬁe phannacohneucs of digoxin.

At 1-8 mg t.i.d. doses, mdlvxdlial predicted steady-state plasma concentrations of
ropinirole were about 2-fold higher in Responders than in Nonresponders.



2. The Sponsor.uzreqvmwd toudopt the*followmgdusolul;on meﬂxodology and Fee
' speaﬁcutlon fm' all.su'engths~of ropinirole HGL’*‘tablets-

'Y : ’
The NDA # 20-658, that was filed for Ropinirole hydrochloride tablets on December
29, 1995, has been reviewed and has been found to be acceptable for meeting OCPB
requirements. The sponsor should adopt dissolution methodology and specification as
ontlmedmCommentzandmcorpomﬁepharmacohncuchbehngasouﬂmedm ,
Appendix A. 7
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the Intravenous and Oral Routes to Healthy M
CPMS-011,Volume: 1.0068).

vowwemm

3. An Open, Randomized Three-Way Crossover Study to Invecugate R 7 |

the Relative and Absolute Bioavailability of Ropinirole Following - ... PR
Domperidone Pretreatment in Healthy Volunteers (Study #: CPMS-O61 :

Volume: 1.0070). .

FOOD EFFECT e
4. A Repeat Dose, Steady State Study to Determine the Bffect = 41

of Food on the Pharmacokinetics ofRopmirolemParhnsonPatlents
(Study #: CPMS-063, Volume: 1’0079)
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DOSE-PROPORTIONALITY - L B

5. A Double-Blind, PlawboControﬂedSmchosengsmdyto - 45 :
AsmsmeBﬁecuoqunmolemﬂ\eTmlmentofParhmon' T TR
Dm(Study#' CPMS-018 Volume 10071) i T ;,1'. A SRR 33

6. A Double-Blind, Singlé-Dose; Rm
Pharmacokinetic Profile of Oral’ A““' :‘
(Study #: CPMS-057, Volume: 1.0076). - Kinsomiss

REP'EAT-DOSE ADMINISTRATION

7. Pharmacokinetic Assessment of Ropinirole Under Mulnple . 56
Dosing Steady State Conditions in Parkinson' sDnsease : “ : :
(Study #: CPMS-092, Volume: 1.0078). e
SPECIAL POPULATIONS -~ - o , PSS
. (See the Population Pharmacokinetic Studies below) =+ st
DRUG INTERACTIONS |

8. The Effects of a Single Dose of 20 mg Domperidone on the 59
Pharmacokinetics, Safety and Pharmacodynamic Response to a Single

Oral Dose of 0.8 mg SK&F 101468, mHealﬂ:yVolumm .

(Study #: CPMS-010, Volume: 1.0067).

9. A Single, Double-Blind, Study to Investigate the Effect of s 61
Ropinirole at Steady State on Plasma Concentrations of Digoxin in :
Parkinsonian Patients (Study #: CPMS-016, Volume: 1.0080).

10. An Open Study to Assess the Pharmacokinetic Interactionat -~ 64
Steady-State Following Multiple Oral Dosing, Between Ropinirole '

(2 mg t.i.d.) and L-Dopa (+ Carbidopa) (Smemet 110 mg b.i.d.)

in L-Dopa Patients with Parkmsop s Disease (Study #: CPMS-062,

Volume: 1.0081). ,
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POPULATION PHARMACOKINETICS 5 i_
11. PopuhhonPharmacohneu“mdth L e

(Sipdigs #: CPMS-044, -CPMS-054, CPMS-OIS, CPMS-O
CPMS-OZO CPMS-057 Volume 1 0077) Lo :

. V. PlnsmaProtcmBmdmgandBlood—To—PlumaPamuonRauo
SK&F 101468 and SK&F 89124 in Rat, Dog and Huma.n Blood
(Report #: BP00413A Volume: 1.0059) SR

APPENDIX II: (Dosage Form Formulauons)
APPENDIX INI: - (Dissolution Methodology and Specxﬁcauon)
AEZEMIIX.IY: (Firm’s Proposed Labelmg) v

APPEARS Th!e
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CHEMICAL FORMULA:

Ropinirole is the hydrochloride salt of 4-[2-(Dipropylamino)ethyl}-1;3-dihydro-2H-
indol-2-one and has the empirical formula of Cl ,OCL. The molecular weight is
297 (260 as the free base). SRR

-

Reqmpmmmdmawdmthesymﬁtomaucmmemofhrhmmsdlseaseaspnmary




Y

BEST POSSIBLL =~
Reqmp"“mllbeavmlableaspenhgoml,ﬁlm—eoated mmedum-releasetablets |

containing roplmrole HCL eqmvahnt to mmm{)% pib

Reqmp“‘ should be taken three times daily (£1.4.): The r e ;_. 3
is 0.25 mg t. i.d. (0.75 mg/day). Based on mdmdual’paum A

weeks. After week 4, if necessary, dosage may be mcreased:byao.rSnng*to 1:0: mg per
dose on a weekly basis. If sufficient symptomatic control is not:achieved or mamtamed,

Requip™ may be further titrated until an acceptable- ﬂxempeuhcmspansans wtabhshed -
.maybeuptoSmgt.xd (24mglday) Itxsrecommendedtbat € "

Ropinirole HCL tablets will be manufactured, pachged, wstedformleaseandfor
stability at SmithKline Beecham Pharmaceuticals in: the United Kingdom. '

Except for the absolute/relative bioavailability study and the dompendonc mteractlon
study which were conducted in healthy volunteers, all other studies were conducted in
patients with Parkinson’s disease.

I.  ABSORPTION/BIOAVAILABILITY

Ropinirole is rapidly absorbed reaching peak plasma concentrations within -
1.5 hours after dosing (Study # cpms-oss) | |

Absolute Bioavailability: In healthy volunteers, the absolute bioavailability of
ropinirole was . % (Study # CPMS-061) '
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Relative Rioavailability: Relauvebloavailabﬂltyofropxmmlefmmambletcompared
to an oral solution was %(Study#CPMS—OGl) -
Ennd.EMAmult:pledosefoodstudym 12pauennahowedﬂuttherewunoeﬁect e

ofﬁo@nﬂwexteﬁofabmrpﬂonofmpxmledmughmmnmeasmused
-by25houn(Stndy#CPMS—063)‘=’f 5 Y 5 L

mmmm A populluoneshmate valuaof 525 L (‘7 5 L/kg) was - s
obtained for the apparent volume of distribution (Vd/F); mterpauentvanablhty (% CV) R
was32%andthlseouldbeexplalmdonﬂ1ebamsofd1ﬂ’erencesmwelght

Ropmrole is about 40. % bound m human plasma proﬁems atconeenu'auons rangmg R
from 9 ng/mL'to 3940 ng/mL which covers the therapeutic range for the drug.. i
Ropinirole distributes equally between blood and plasma having:a blood-to-plasma - .- - =i
partition-ratio ofappronmatcly l 1-at concentrations ranging from 14 nglmL to - et
6400 ng/mL. | _

III.  METABOLISM

InVivo: Ropisirole s extensively metabolized by the liver (Figure 1). -




(50pCl) “C-erop:mmleto4 healthym

was predominantly seen in urine’ (88:&3
ofﬂxeadmnmstereddtmwasexaetedas"“‘

the glucuromde ofthe hydroxy metabohte each represented*abmxt 10 % ofthc-u

anm.and.ﬂalﬁhf:. Apopulauoncsumate"valneof47a1./hr(047Llhrlkg)w .
obmnedforthemalclumneeofwropxmrole(CIJF)j' ! ient (% CV)"" A
was 45 % ‘which could be explained-on the basis. of differencesiin‘age ai s
ulrogensbypahents Elnmmhonhdfhfqofmpxmrolempahentsmﬁ}Zhomx(Swdyfg R

v DOSE PROPORTIONALITY R

gl

Ropinirole exhibits linear pharmacohnetlcs over the smglc dose range of 0.2-12 mg
(Studies # CPMS-018 and CPMS-057). From population PK' analysls, it is seen that
the drug dmplays linear kinetics over 1-8 mg t.i.d. doses.

v

VI  MULTIPLE DOSE KINETICS o,

With an elimination half-life of 6 hours, steady-state levels of ropinirole are expected to
be achieved within 2 days of dosing. Accumulation upon muluple dosmg is predictive
from single dosing.

VIIL. SPECIAL POPULATIONS

Age: Oralclearanceofropmn'olewasreduwdbyw % in patients above 65 years of
agecomparedtothosebelowGSyemofage,bothgrwpshavmgbeenmatdledfor
weight (Population PK Analysis). Dosage adjustment is not necessary.in the elderly as
the dose for ropinirole is mdxwdually titrated to clinical response.. - - -
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Gender: Pemalepaﬂentxhadcompambleomlclemnoeasmalepahents(?opulauon
PK Analysis).

Race: Meﬁ’ectofnceonﬂlephamacoldneﬁaofropinimlehasvnotbeen;-;_
evaluated. More than 95 ».% of the patients were Caucasiam mthe popuhﬁn PK
d;l‘ﬂbase. . o &

Clgm_Smnhng. ‘lheeﬁectof:molnngonmpzmroleclarance;hasdsonotbeen
evaluated since only 2 % of the population (i.c 3 patients) in the PK dstabase were .= 7
. smokers. SmohngnsexpeaedtomcmasetheoralclumnceofropxmmleasCYPlAZ,
an isozyme known to be induced by smoking, is involved in the metabollsm of thc ’
drug.

chaumpamm:nt. Less than 10 % of an-administered dose is excreted as unchanged P
drug in urine. Renal impairment did not affect the oral clearance of ropinirole SR R
(Population PK Analysis); 0.60 L/hr/kg in patients with CrCL values > 50 mL/min -~ 5ées it
versus 0.63 L/hr/kg in patients with CrCL values 30-50 mL/min. Dosage adjustmenit s -i/#%2:
not necessary in patients with renahmpmrmcnt havmg CrCL values of 30-50 mL/mm“; v

Hepatic Impairment: ’l‘hepharmaoolnnenaofmpnmrolehavcnotbeensmdledm
hepatic patients. Because the drug is extensively metabolized by the liver (< 10 %

excreted unchanged in urine), it is expected that patients with hepatic impairment may
have higher plasma levels and lower clearance of ropinirole than patients with normal
hepatic function. Since ropinirole dosing is to be titrated to clinical response, dosage
adjustment may not be necessary in hepatic patients but the drug should be titrated with
caution in these patients.

Parkinson’s Discase Stage:  Population PK analysis revealed that the dcgree of
severity of Parkinson’s disease (stages 1 to 4 of Hoehn and Yahr class1ﬁcauon), did not

cause any change in the oral clearance of ropinirole.

Other Diseases: No change was observed in the oral clearance of ropinirole in
patients with concomitant diseases such as hypertension, depression, osteoporosis/
arthritis, and insomnia, compared to paucnts with Parkinson’s disease only (Population
PK Analysls)

e
s

4
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Admmnmddompmdom mg)nne.hour bd’o:e‘domng wuh
roﬁnrole(OSmg)dldnotaltmthe*pharmaeohneg:‘”;f ]
volunteers (Smdy # CPMS-OIO) 0 LR i

Dompeuidone' is nsually taknnbefomropammle to: ‘peripheral dopammerg;c e
effects of the drug (viz. nausea; postun.l hypoﬁensxon)w . e “"‘f“ -_= “ R s

L-Dopa: Coadmlmstrauon of carbxdopa-l-L-dopa(v:z Sme;ppt»lO/lOOmg b i d )

mthropxmrole(ZOmgt.ld)hadnoeﬁ'ectontheswadystatepharmwohneucsof
ropinirole (n=28 patients) (Study # CPMS-062)

F.stmg:m. Coadmxmstrauon of utrogens (mmnly ethmylestradml, mtakze 0 6-3 mg
over 4-month to 23-year period) reduced the oral clearance of.ropinirole by 35.%.in 16

paticats (Population PK: Analysis)." Dosage adjustment may:not:be-needéd for ropnmrole
mpaﬂen&onee&ogenﬂ:mpybutdmepuhen&shmﬂdbecareﬁxﬂy&nmwdw:ﬂi

ropinirole.
Commonly presmbed drugs in Patkmson s dlsease e.g s:leglhn:._mmm,

L-Dopa: RopunroleasZOmgt.xd oraladmxmstmnonma'easedmeansteady-
Cmax of L-dopa by 20 % while its AUC was unaffected (n=23 patients) (Study #
CPMS-062). o

Digoxin: Coadministration of ropinirole (2.0 mg t.i.d.) with digoxin (0. l25-025mg
QD) did not alter the steady-state pharmacokinetics of dxgoxm in 10 patients (Study ¥
CPMS-016).

Ongoing Drug Interaction Studies: de studies are ongoing to examine the
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FORMULATIONS (SecYAPPENDIX ) & .-

excipients or due to podr wetting effect. Dissolution in 01N HCL was found to be
unsatisfactory due to a peak splitting effect during analysis of the solutions by ~

The sponsor has selected citrate buffer at pH 4.0 as the dissolution medium for
ropinirole tablets. Dissolution testing was performed using® L

Dissolution data were submitted for the 0.25, 1.0 and 5 mg strengths for stability
batches (No. 249850, 249910, and 249970) as well as for pivotal clinical batches
(No.: 1, 18, 19, 27, and 28). Dissolution from the 0.25, 1.0, and 5 mg tablets was very

_ for individual tablets : % of ropinirole HCL:had dissolved in 15 minutes (See:: .~ «- =
also APPENDIX III). Similarly, dissolution from the 0.5 mg and 2.0 mg tablets was- .
also verv - _ : .
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Thedissolnﬁoiimedmdandsbedﬁcuﬁonproposedbyﬂwspmsoramasfoﬂows:

Buedonthehﬂividuﬂdammbuﬁuedwhichdmiyhﬂim:ﬁempiditywimwhich'
these tablets go into citrate solution, the following dissolution‘methodology and -
specification are recommended by the Agency for all strengths of ropinirole HCL
tablets (0.25, 0.5, 1.0, 2, and 5 mg): _ A '

Speed: |
Medium:

S 4“ *x 6( az‘u' W
Safaa S. Ibrahim, Ph.D.
Division of Pharmaceutical Evaluation’I

ClinPharm/Biopharm Briefing on Qctober 8, 1996

RD/FT initialed by R. Baweja, Ph.D. _K_,A«%s, '°// s /76."

cc: NDA # 20-658 (Orig.), HFl}4120, HFD-860 (Ibrahim, Baweja, Malinowski),
HFD-340 (Viswanathan), Chron, Drug, and Reviewer Files (Clarence Bott, HFD-870,
Parklawn, Rm 13B-31). : o



an z~§Jh9§74 1997
March 28, 1997
- . .
Generic Name, Strength(s), and Formulation: Ropinirole Hydrochloride (HCI) —

0.25 mg, 0.5 mg, l.Omg,Lomg,andS.Omg(AsFreeBase)lmmedlate-Rdease
Film-Coated Tablets for Oral Administration.

Brand Name: Requip™ - Indication: Parkinson’s Disease
Sponsor:  SmithKline Beecham Pharmaceuticals
King of Prussia, PA
Reviewer: Safaa Ibrahim, Ph.D.

Type of Submission: (1) Review of Response to Approvable Letter
(2) Review of Two Drug Interaction Studies

This submission is in response to the approvable letter of January 2, 1997 for Requip™ tablets.

Attachment 1 is the updated version of OCPB’s pharmacokinetic labeling for Reqmp
tablets based on responses received from the sponsor.

In addition, the sponsor has submitted two study reports to investigate the potential for drug
interactions between theophylline and ropinirole, and between ciprofloxacin and ropinirole:

Theophylline/Ropinirole: Coadministration of theophylline as 300 nig BID oral dosw’with
ropinirole (2 mg TID), did not alter the steady state pharmacokinetics of ropinirole in 12 patients
with parkinson’s disease. In turn, ropinirole (2 mg TID) did not alter the single-dose kinetics of
theophylline infused as 5 mg/kg over 30 minutes. This indicates that theophylline and ropirirole,
both of which are substrates of CYP1A2, do not compete for this isozyme. Details of the study -
protocol are shown in Attachment 2.

Ciproﬂoxacianopinirole: Ciprofloxacin (500 mg BID) increased the mean AUC and
Cmax of ropinirole (2 mg TID) by 90 % and 60 %, respectively (n=12 patients). This
indicates that ciprofloxacin, a known inhibitor of , inhibits the metabolism of

ropinirole, a substrate for this isozyme. Details of the study protocol are shown in
Attachment 3. Effect of ropinirole on the pharmacokinetics of ciprofloxacin has not been

1




studied.

Ammm& is the firm’s response to FDA proposed dissolution methodology and
specification. -_—

IntherevwwofOctoba 15, 1996; xtmreoommmdedthatthesponsoradoptthefollomng
dissolution methodology and specification for_all strengths of ropinirole HCL tablets
(025mg,05mg,10mg,20mg,and50mg) .

(1)  The original NDA dissolution medium volumes of 500 mL for tablet strengths below
0.1 mg and 900 mL for tablet strengths of 1 Omgandabove until sufficient data are generated to
supporttheuseofSOOmLasdxedxssoluuonmedmmforalltabletstrengths :

(2)  The original NDA dissolution speclﬁeatxon of % in 30 minutes as all samples were
tested for release at this time point. :

Based on the dissolution data submitted in the original NDA for stability batches and biobatches
which showed a very rapid and complete dissolution of ropinirole HCI tablets in 15 minutes

and on the fact that ropinirole is freely and rapidly soluble in water (133 mg/mL), the
following dissolution methodology and specification are recommended for all_strengths
of ropinirole HCL tablets: :




COMMENTS:

1. The sponsor is requested to adopt the following dissolution methodology and
specification for all strengths of ropinirole HCL tablets:

~
- Apparatus: * -
- Speed:
Medium:
- Yolume:
Specification: |
2. The sponsor is requested to incorporate OCPB’s pharmacokinetic labeling as
outlined in Attachment.1 (pages 5-7).
RECOMMENDATION:

Please forward Comments 1 and 2 to the firm.

5"/ o T bfaJlfM
Safaa S. Ibrahim, Ph.D. _
Division of Pharmaceutical Evaluation I

RD/FT initialed by R. Baweja, Ph.D. /%, B g 7/-3/77

cc: NDA 20-658 (Suppl.), HFD-120, HFD-860 (Ibrahim, Baweja, Malmowsln)' and
Drug files (Barbara Murphy, Central Documents Room)
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Attachment 1

(Updated Version of OCPB’s Pharmacokinetic Labeling)




