EAAHNIKH AHMOKPATIA
EOVIKO Kal KamodloTplako
Mavemotnuio ABnvwyv

2XOAH ENIZTHMQON YTEIAZ
TMHMA OAPMAKEYTIKHX

.........

[evoonua Kat Bio-opogidn
(pappaKa

Fewpyia BaAocapun
AvanAnpwipla Kabnyntpla




Evotntec Tng optAiag

1. Tevoonua pappaka

« Oplopoi - Baolkeg evvoleg

« 'Eykplon yevoonpwyv @AappaKwy - MEAETEC
Blolocoduvapiag

2. BloAoyika pappuaka - Blo-oposidn

«  Oplopol - Baolkeg evvoleg

«  Ala@popeC BIOAOYIKWY KAl CUUBATIKWY (pAPHAKWY

« 'Eykpion Blo-oposldwyv pappakwy - TpEXovId
mpoBANpata

30 MaveAAAVLIo ZuvédpLo

Epoapuoopévng DopuaKEVTLK ng
Ozooahovikn 6-7 Maiov 2017



Evotnteg TG optAiag

1. Tevoonua pappaka
« Oplopoi - Baolkeg evvoleg

« 'Eykplon yevoonpwyv @AappaKwy - MEAETEC
Blolocoduvapiag

30 MaveAARVIo SuvEdpLO
Epappoauévng PRpUaKEVTLKAC
Oeooolovikn 6-7 Maiov 2017



BiodiaBeoyotnta - Bioavailability

» The rate and extent to which the active drug
ingredient or therapeutic moiety is absorbed and
becomes available at the site of drug action

(US CFR, Part 320.1, 1983)

» O puBpoc Kat n ektaon oTnV omola cmoppocpatal
T0 OPACTIKO (pappaKsurlKo OUOCTATIKO N
OepaATEUTIKOC TTapayovtag Kat yivetatl dlabeoipo
otn 6€on dpaong tou

30 MaveAAAvLIo ZuvEdpLO

Epopuoopévng PopUaKELTLK n¢
@sooalovikn 6-7 Maiov 2017



Bioicoduvapa mpoiovta
Bioequivalent drug products

AUo @appakeutika mpolovta ovopalovtal
Bioicoouvaua, otav TOOO 0 pubuoc 0co Kal n
£KTAON TNC damoppognons o0ev mapouctalouv
ONUAVTIKEC OlaOopPES, OTav Xopnyouvtdl HE
amAn n pe emavaAapBavopevn xopnynon, otnv
(0la poplakn 0oon TNG OepAMEUTIKA EVEPYNC
ouciac.

30 MaveAAAvLo ZuvEdpLo
Epoppoopévng opuakeUTIKAC
Osooalovikn 6-7 Maiov 2017



Ouciwowg opola - Nevoonua
Generics

Ouclwdwg opola ovopadovtal td PAPUAKEUTIKA
MPOLOVTA, TTOU Elval PAPHAKEUTIKA looduvapa
(10la TTOLOTIKN Kal TTOCOTIKN ouvOeon) Kat

Blolcoduvapa.

Oegpameutika tcoduvaud
Therapeutic equivalents

Oepamsutika wooduvapa ovopalovrat ta
OKEUAOUATA, TTOU TIEPLEXOUV TO 1010 GPACTIKO
OUCTATIKO N BEPATIEUTIKO TTAPAYOVTdA KAl OF

KALVIKO ETITEOO napouclagouv v 0la

OPACTIKOTNTA Kal €lval To (010 acydaArn.

30 MoaveAAAvVIo ZuvEdpLo
Epopuoopévng oppuokeUTIKAC
@sooalovikn 6-7 Maiov 2017



Bioicoduvapia

To yevoonpuo mpolov mou gival Bloilcoduvayo Ye To
TPWTOTUTIO TTPOLOV

!

Ocswpeital Ot eival Kalt OEpATEUTIKO 1600UVAHO

30 MaveAAAvIo SuvEdpLo
Epopuoopévng PopUaKELTIKAC
Osooalovikn 6-7 Maiov 2017



Evotnteg TnNG opiAiag

1.

[evoonua gapuaka
Optopol - Baclkeg evvoleg

‘Eykplon yevoonpwyv @pappakwy - MEAETEC

Blolocoduvapiag

BlioAoylka pappaka - Blo-oposidn

Optopol - Baolkeg evvoleg

Ala@opeg BIOAOYIKWY KaAl CUUBATIKWY (PAPHAKWY

‘Eykplon Blo-oposldwyv papudKkwy - TpEXOVTA

mpoBANpata

30 MoveANAVLIO ZuvEdpLO
Epopuoopévng PopUaKEVTIKAC
Ogooaovikn 6-7 Maiov 2017
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Londom, 20 Jesuury 2010
Dec. Ral: CPMPEWPQWII40L/38 Rev. U/ Comr *° GUIDELINE ON THE INVESTIGATION OF BIOEQUIVALENCE
COMMITTEE FOR MEDICINAL PRODUCTS FOR HUMAN USE
(CHMP) TABLE OF CONTENTS
EXECUTIVE SUMMARY
GUIDELINE ON THE INVESTIGATION OF BIOEQUIVALENCE 1. INTRODUCTION
11 BACKGROUND .. o 4
12 GENERIC MEDICENAL PRODUCTS .00 oot 4
13 OTHER TYPES OF AFPLICATION ... 4
DISCUSSION IN THE JOINT EFFICACY AND QUALITY December 1997 - & aooew .
WORKING GROUP Octeber 1998
TRANSMISSION TO CPMP Sy 1098 3. LEGAL BASIS s
4  MAINGUIDELINE TEXT s
RELEASE FOR CONSULTATION Docertber 1996
41 DESIGN, CONDUCT AND EVALUATION OF BIOEQUTVALENCE STUDMES .. b
DEADLINE FOR COMMENTS use 1999 401 5
DISCUSSION IN THE DRAFTING GROUP Fedruary - : ;i :
May 2000 o
404 s
TRANSMISSION TO CPMP Py - Decersber 2000 as
{40
RELEASE FOR CONSULTATION December 2000 L7
DEADLINE FOR COMMENTS Mareh 2001 :‘;“:
DISCUSSION IN THE DRAFTING GROUP March - May 2001 4110
42 IN ITRO DISSOLUTION TESTS .
TRANSMISSION TO CPMP Sy 2001 421 nmmmmmmbmum«m N—— ¢
- : 422 hnwdmhmonmmwo/m\mwcﬂm ............................. i7
ADSETONTY Chie Ny 43 STUDYREPORY ..o 18
DATE FOR COMING INTO OPERATION Jasenry 2002 431 Mmol««M rmm ..................................................................... s
432  Ocherdawa ubameaapp)km O —
DISCUSSION ON REV. | IN THE PK GROUP OF THE EFFICACY May 2007-July 2008 44 VARIATION APPLICATIONS i, . o 18
WORKING PARTY
DEFINITIONS 19
DISCUSSION ON KEV, | BY THE QUALITY WORKING FARTY Tue 2008 . 2
BRAFE REV- 1 AGRIED FYTHE INRCACY WORKRNG PARTY Sy DESSOLUTION TESTING AND SIMILARITY OF DISSOLUTIONPROFILES .20
ADOPTION REV. | BY CHMP FOR RELEASE FOR 24 July 2008 APPENDIX I 2
CONSULTATION
BIOEQUIVALENCE STUDY REQUIREMENTS FOR DIFFERENTDOSAGEFORMS. ... . »
END OF CONSULTATION REV. | (DEADLINE FOR COMMENTS) 31 Dameasry 2009
- APPENDIX 1L 2
REV.1 AGREED BY THE KFFICACY WORKING PARTY Sty 2000 BCS-BASEDBIOWAIVER pal
REV. 1 ADOPTION BY CHAP 20 Jarmsary 2010
REV. | DATE FOR COMING INTO EFFECT § August 2010 30 MaveAAvIo ZuveédpLo

Epappoopévng dopUaKELTLKAC
Osooalovikn 6-7 Maiov 2017




Bacikog oxed1acpog

Ot ps.?\srsg BlOlooduvaplag oxsc‘ila(ovral €101, ooore va givat duvatn n
Katd to Ouvato acPaAECTEPN £EAYwWYI CUPTIEPACHATOC.

El01KOC 0xeA1aopOC Kal
TEIPAUATIKO TPWIOKOAAO auctnpd TNPOUHEVO

Meiwon tng petaBANTOTNTAG TwWV GEGOUEVWY TTOU OPEIAETAL OF
TMTAPGYOVTEC EKTOC TNG EMOPACNC TOU CKEUACGHATOC OTNYV AToppoOPnon

2xe00V TAvVTA ol PEAETEC Blolocoduvapiag mpaypatomolouvtal ge Baon
EVA OLAOTAUTWTO oXeOLAoUO (crossover design) o€ Uylelg EBEAOVTEC

sAeyxstal n svéoatolen psraB)\nrornta HELWVETAL O
amaltoUPeEVoC aplOpog e6eAovtwy

[——)

30 MoaveAAAvVLIo ZuvEdpLo
Epopuoopévng oppokeUTIKAC
@sooalovikn 6-7 Maiov 2017 10



MeAgtec Bloiooduvapiag

2x2 OlaoTAUPWTOC OXEOLACHOC

17 Nepiodog 2" Mepiodog
Nepiodog €kmAuong =7 t,,

- .." R
R .... -

30 MaveAAAvVLIO ZuvEdpLO
Ecpappoopévng PopURKELTLKAC
Oegoahovikn 6-7 Maiov 2017 11




DappaAKOKIVNTIKEG TAPAMETPOL (HETPA)

Blood Concentration

Biolcoduvapiag

C Rate B AUC excent

777777777777 Mmax

AUC (O-tlast) AUC (0-00)

0 4 8 12 16 20 24

MaxXx Time

30 MaveAARvIo ZuvEédpLo
Epopuoopévng PopUaKEVTLKAC
Osooahovikn 6-7 Maiov 2017
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JTatioTikn avaAuon Bl

Period
Alaotaupwtog oxedlacpog duo meplodwy, Ouo 4 2
XOpPNYNOEWV 2| T A
N: aptBpoc eBeAoviwv “l = T
Kpitnptlo Bioicoduvapiag: },
0w, =l )l
omou: | |

U7 : TANBUGCHLAKN PECN TIUN TOU AOYAPLOHIKA TPOTIOTTOINHEVOU
uEtpou Bl yia to eAsyxopevo okevaopa (Test formulation)

Ug : TANBUCHLAKN PECN TIUN TOU AOYAPLOYIKA TPOTIOTOLNHEVOU
uEtpou Bl yia to okevaopa avagpopdc (Reference

formulation)
0, :In(1.25) = mpokaBopiopEva opia Bl

nwodvapa:  0.80<T/R<1.25

T/ R : AOYOC YEWHETPIKWY pEcwy test/reference (GMR)
30 MaveAAAvIo SuvEdpLo
Epopuoopévng PopUaKEUTIKAC
@sooalovikn 6-7 Maiov 2017
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90% diactnua gpumotocuvng Kat opla Biotcoduvapiag

T/R

1.25

1.00

0.80

Bioicoduvapa
ZKeudopata uynaAng )
petaBAntétnrag (HVD) Bloavicoduvaua

?
30 MaveArnveo ZuvédpLo
Epopuoopévng PopUaKEVTLKAC
@sooalovikn 6-7 Maiov 2017
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Vg~ V-
London. 20 Jsmy 2000

Doc Saf CAOQUPERP 20198 R |

COMMITTEE FOR \ﬂ(l.::.\l. PRODUCTS FOR HUMAN USE

CUIDELENT ON THE INVISTICATION OF BROTQUIVALINCT

40110  Highly variable drugs or drug products

drug products (HVDP) are those whose

If an applicant suspects thof 3 drug
1ate and'or extent of a replxcate crozz-over deznign study can be camed out.
Thoze HVDP for whuch 2 wader dufference comzidered clcally uvelevant based om 2 sound
chizacal jusaification can be azzeszed wuth acceptance If this 2z the caze the
acceptance cntena for C,.. can be widened to 3 muoammm of For the acceptance
wterval 1o be widened the bicequivalence study must be of 3 it has been
demonstrated that the wathan-subject vanabality for C,.. of the compound in the study 15

>30%. The applcant should justfy that the calewlated mtra.zubject vanabality 12 a rehable estimate
and that 1t 13 not the reswlt of outbers. The request for widened mterval must be prospectvely specified
1 the protocol

The extent of the widemung 13 defined bazed upon the wathin-subject vanabdity een in the
beoequivalence study using scaled-average-biosquivalence according to where
U 15 the upper lmut of the acceptance range, L 12 the Jower Lzt of the acceptance ranpe, k 15 the
regulatory constant et to 0.760 and ., 1= the withm.subject standard deviation of the log-transformed
values of C., of the reference product. The table below pves example: of bow cfferent levels of
vanabdity lead to different acceptance Lunsts using thas methodology.

Within-subject CV (") Lower Lizst nnc Limit
30 30.00 2500
3% N3 5.8
0 7362 3402

(’3 ) (ﬁ [ ﬁg Eg )

DISCUSSION IN THE JOINT IFTICACY AND QUALITY Do 1557
TMORKING CROCY Ocveder 1978
TRANSMISSION TO CPMP July L1938
EILEASY FOR CONSLLTATION Decessbes 1998
PEADLINE FOR COMMENTS Fome 1999
DISCUSSION IN THE DEAFTING CROUY Febraxy -
Moy 2000
TRANSMISSON TO CPAMP My - Decessbes 2200
RILEASE FOR CONSTLTATION Decennber 2000
DEADLINE FOR COMMENTS Muwch 2001
DISCUSSION IN THE DEAITENG CROUP Maweh - Moy 2001
TRANSMISSION TO CPMP July 201
ADOFTION BY Cy Jaly 2001
DATE FOR COMING INTO OFERATION Tawwawy 002
:xm\m;&snu\ FEN THE PRCROLT OF THE IITICACY May 2007-July 2008
DISCUSAION ON KEV. | BY THE QUALITY WORKING PAXTY Jume 2008
PRAFT REV. ] ACRIID BY THE EFTICACY WORKING PARTY § July 2008
ADOPTION EEV' | BY CHMP FOR RELEASE FOR 24 July 2008
CONSULTATION
IND OF CONSULTATION XEV. 1 (DEADLINE FOR COMDIENTS) 3 Nasmaey 2009

T Wy SR Cany IO e T4 e x
o b 200 TH M0 000 Pl 20 TE N O
o~ il .”““.
© Triged’ Wedcres Agendy T T e w

«CV (%) =100Je™ -1

The pozabality to widen the acceptance cntena bazed oo hagh mtra-zubject vanabulsty does mot apply
to AUC where the acceptance range should remoan at $0.00 < 125.00% regardiezs of vanabdity.

It 13 acceptable to apply erther 2 3.penod or 2 4-penod crozzover scheme in the rephicate denign stady.

30 MaveAAAvVIO ZuvEédpLo

Epopuoopévng doppakeUTIKAC
@eooalovikn 6-7 Maiov 2017




Eival emapkng n Xxpnon €vog HOVO Kpltnpiou
amodoxXn¢ HE CUYKEKPIUEVO EUPOC;

» Tla pappaka HE OTeEVO OepdATEUTIKO

—

Therapeutic

Window

, , . Efficacy  Safety
eupoC (T.X. KUKAooTOplvn) HIKPEC t
aAAayEC TNG OUYKEVIPWONG OTO dipa
elvat mOavo va odnynoouv oOE 2 y
onpavilkéc aAAayéc oTtn 2 3
(PAPHAKOSUVAMLKI ATTOKPLON. ol
» AvtiBeta, otav to Oepameutikd €Upog 3
givat gupl, ot petaBoAég otn ¥
(ApUAKodUVAMIKN aTTOKpLon UTOPEL va o
Unv eival Kpiolgeg yia to KAWVIKO & 2
amotéAeopa. g =
’ ’ ’ ’ (] v
» H emdpkela Tng Xpnong €vog Hovo 8 5
Kpltnplou amodoxng Blolocoduvaplag yia v

OAd Ta pappaka £xeL ap@loBntnOEl.

30 MaveAAAvIo ZuvEédpLo
Epopuoopévng doppakeUTIKAC
Ogooahovikn 6-7 Maiov 2017



m European Medicines Agency
London. 20 January 2010

Doc. Ref: CPMP/QWP/EWP/1401/98 Rev. 1

COMMITTEE FOR MEDICINAL PRODUCTS FOR HUMAN USE
(CHMNIP)

GUIDELINE ON THE INVESTIGATION OF BIOEQUIVALENCE

4.1.9  Narrow therapeutic index drugs

In specific cases of products with a narrow therapeutic imndex, the acceptance mterval for AUC should
be tightened to 90.00-111.11%. Where Cmax 1s of particular importance for safety, efficacy or drug
level monitoring the 90.00-111.11% acceptance mterval should also be applied for this parameter. It 1s
not possible to define a set of criteria to categonse drugs as narrow therapeutic mdex drugs (NTIDs)
and 1t must be decided case by case if an active substance 15 an NTID based on cliucal considerations.

30 MNaveAAAVIO ZuVvEdpLO
Epopuoopévng doppakeUTIKAC
@eooalovikn 6-7 Maiov 2017
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Zuumepaoparta

» Na ta oupBatika gpdppaka n umapén Bloloduvapiag e€acgpalilel tnv
Bepameutikn Blolocoduvapia

» Ta yevika opta Bilolcoduvapiac (0.80-1.25) eivalt auotnpd yla ta
PAppaKa uywnAng HETaBANTOTNTAC EVW Yld TA PAPHAKA HE OTEVO
OepameuTIKO €UPOC amalteitat mpoooxn O£OOHEVOU OTL HIKPEC
UETABOAEC ota emimeda TOU @APHAKOU ©TO aipya moavo va
TTPOKAAECOUV TOEIKEC avTIOPACELG

» H teAeutaia kateubuvinpta odnyia tou EMA meplAapBavel
OUYKEKPIPEVA Kpltnpla yia tn Blolcoduvapia T060 TwV PAPHAKWY HE
uYnAnN HETABANTOTNTA OCO KAl EKEIVWYV PE OTEVO BEPATIEUTIKO EUPOC

30 MaveAAAvIo ZuvEédpLo
Epopuoopévng doppakeUTIKAC
Ogooahovikn 6-7 Maiov 2017
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Evotnteg TG optAiag

2. BloAoyika pappuaka - Blo-oposidn

«  Oplopol - Baolkeg evvoleg

«  Ala@popeC BIOAOYIKWY KAl CUUBATIKWY (pAPHAKWY

« 'Eykpion Blo-oposldwyv pappakwy - TpEXovId
mpoBANpata

30 MaveAAAvIo ZuvEédpLo
Epopuoopévng doppakeUTIKAC
Ogooahovikn 6-7 Maiov 2017
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Oplopot

BiotexvoAoyia

Kabe teXVOAOYIKN E£@ApHOYn TOU XPNOoIYOTOIE]
BioAoylka ouocthugata, {wvtavoug opyaviopoug n
mapaywyd TOug, Yyla TNV avamtuén n tpomomoinon
mpoiovtwyv 1 dtadlkaclwyv mpoopl{OHEVWY Yida

C > 4

BloAoYIKO (pAapuaKko
(Biologic, Biotech-derived drug,
Biopharmaceutical)

‘Eva papUAKEUTIKO TPOIOGV TOU omoiou n OpacTIKNn

oucia mapdayetalr n mpogpxetal amo €va {wvtavo

0pYQVIOHO2

Ta BioAoylKAa @ApHaKa damoTteAoUV pia amd Tig
; R . , .

Blo-opog10£¢
(Biosimilar, similar biological medicinal
product)

‘Eva (PAPUAKEUTIKO TPOIOGV TO Omoio E€ival «TmOAU
TAPOOol0» HE £va BIOAOYIKO (PAPHAKO TIOU €XEL AOELA
KUKAoWopiag.

H dpaoctikn oucia tou Blo-opoeldoug mMPoiovTog Eival
«TMOAU Tapopola» HE EKEIVN TOU BIOAOYIKOU TPOIOVTOG
avagopdag.

To Blo-opOEIOEC Kal To BIOAOYIKO TPOIOV avagopdg
Xpnolgomolouvtdal Katd Kavova otnv idia doon Kat yia
TNV AVTIPETWTION TNG idlag vooou?

1: "The Convention on Biological Diversity (Article 2. Use of Terms)." United Nations. 1992

2 Opiopoéc EMA

30 MaveAAAvIo ZuvEédpLo

Epopuoopévng doppakeUTIKAC
Ogooahovikn 6-7 Maiov 2017 51



BlioAoylka gpdappaka

» Ep@aviotnkayv oTi¢ apxeg tng dekastiag tou 1980

»  KukAogopouv meplocotepa amo 200 mpolovia o€ OA0 TOV KOGHO

» TMeploocotepa amo 500 ekat. avBpwtol £XoUuv XpNoIPoTIoINoEL BloAoyIKa
(PAPHUAKEUTIKA TTpOLOvVTA

» TNepiocotepa amo 400 mpoiovta Bpiokovtal oto otadlo Tng avamtuéng, yua

TNV AVTIHETWTION TANBWPAC coBaApwWY KATACTACEWY

\ |
1a BIOAOYIKA (PAPHAKEUTIKA TTPOLOVTA ATMOTEAOUV Uld TAaxutrara
avantuooousvn Kal 1dlaitepa

ONUAvTIKN opadd pApHAKWY Yid TNV AVIIHETWITION_coBapwyV

30 lNaveAANVIo 2uveopLo
Epopuoopévng doppakeUTIKAC
@eooalovikn 6-7 Maiov 2017 >



KaxTnyopiec BLoAOyLKWV
PRPUXKWV

> TVEC/ TTETTTL
MNMOVOKAWVLIKE OXVTLOWUXTX

» NoukAgik& ogéox (DNA 11 RNA)

» loTol KoL KOTTOPX

» EpBOALX

23



MNati ta BioAoyika pappaka
glval OIaPOPETIKA AMO TAd CUUBATIKC

> Meyalo poplako Bapog et
> JUuvOetn tplodlaoctatn doun

> AUGKOALQ oTOV TTANPN XAPAKTNPIOHO TOUC HE
(PUCLKOXNMIKEC Kal BloavaAuTiKEC HEBOOOUC

> [loAUTTAOKN dladlkaocia mapaywyng
> MMapayovtat amo {wvtavoug opyaviopoug
(OUXVN ETEPOYEVELQ)
> H BloAoyikn dpacTtikotnta s€aptatal amno:
¢ TNV EMAVAANYIPOTNTA TNG TTAPAYWYIKNS dladlkaoiag,
« Tn dlatnpnon Tng «Wuxpng aAucidac» (cold-chain)
> Avoooyovikotnta (immunogenicity)
30 MaveAAAVLO ZuvédpLo

Epopuoopévng doppakeUTIKAC
@eooalovikn 6-7 Maiov 2017
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H moiotnta tou teAIKou mpoiovtog emnpealetal
amo tn oiadikacia mapaywyng

\

Mapayovtat ano {wvtavoug opyaviopoug

A\

MeyaAutepn petaBANTOTNTA PETASU TWV TAPTIOWY

A\

Mikpég peTaBoA£g katd tn SIAPKELA TAPAYWYNRS 00NYoUV OE ONHUAVTIKEG HETABOAEC OTIC
KAIVIKEG I010TNTEG TOU MAPAYOHEVOU BIOAOYIKOU (papHAKoOU

> 250 in-process €éAeyxol (50 éAcyxol yia ta cupBatika eappaka)

Agv gival duvarn n akplBA¢ avamapaywyn voc BloAoylkou TTpolovToC OTwE
oupBaivel ye €va amAO PAPHAKEUTIKO TTPOLOV

Ta Bio-opo€ion ogv _givatl yevoonud Blo@appakKeUTIKA TTpolovta

30 MNaveAAAVIO ZuVvEdpLO
Epopuoopévng doppakeUTIKAC

@eooalovikn 6-7 Maiov 2017 55




Mototnta BloOAOYIKWYV TIPOIOVIWYV:
> AladlKaoia mapaywyng

> Ytafepotnta TEAIKOU MPOIOVTOG

> [lepiBaAAovTikoi mapayoviec:
= QeppoKpacia

= loVTIKN 1oXUG

= pH

= Qg

= Aépac

= O&e1dWTIKOL TAPAYOVTEC

30 MaveAAAvIo ZuvEédpLo
Epopuoopévng doppakeUTIKAC
Ogooahovikn 6-7 Maiov 2017
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Avantuén avrtiowpatwy Katd tng IFN-8

m Avonex
BG9015

)
9
g
5
&\"’
3

12 18
Treatment (months)
* [locooTO acBevwy TTOU aveTMTUEaV avilowpata JETA TNV Evapén xopnynong 6uo

OlaPOpPETIKWY Taptidwy avopwmivng IFN-B-1A
e BG9015 n maptida Tou TPolovTog OTIC KAIVIKEG OOKIPEC, Avonex TO TTPOIOV TTOU KUKAOWPOPEI

e ‘|0wa dladikacia Tapackeung, OLAaWopPETIKOC TOTTOG

30 MNaveAAAVIO ZuVvEdpLO
Epopuoopévng doppakeUTIKAC
@eooalovikn 6-7 Maiov 2017 >7



AnAacia epuBpwyv aipgoo@aipiwyv (Pure Red Cell Aplasia, PRCA)
ox€eTI{OYEVN YE avantuén avti-epo avticwHATwWY

Removal of human serum albumin stabilizer

from epoetin alfa (outside USA)
80

PRCA Cases

@
=
<
L=
gé
w
e
o
S
@
et
£
=
<

= = e

1 1 1

<1997 1998 1999 2000 2001 2002 2003
Year

J EPO alfa (Epogen /Procrit ) in USA
B EPO alfa (Eprex ) outside USA

0 [TAVEAANVLO 20VEOPLO
Epopuoopévng doppakeUTIKAC
@eooalovikn 6-7 Maiov 2017
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Avaykaiotnta yid tTnv mapaywyn
Bio-opogidwyv

H «matevta» moAAwY BIOAOYIKWY (pApPAKWY EXEL ANEEL N
TPOKELTAl va ANEEL apeoa

MIKPOTEPO KOOTOG TAPAYWYNG
Meiwon Tou KOoToug TEPIBaAYNCg

30 MaveAAAvIo ZuvEédpLo
Epopuoopévng doppakeUTIKAC
Ogooahovikn 6-7 Maiov 2017
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Bio-opo&1dn papuaka - OUCKOAIEC EYKPLIONG

»  MetaBAntotnta (variability)
»  AvoooyovikoTtnta (immunogenicity)

» EvaAAayn (interchangeability)

30 MaveAAAvIo ZuvEédpLo
Epopuoopévng doppakeUTIKAC
Ogooahovikn 6-7 Maiov 2017
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KavovioTIKeEG Slatagelg

EMA, FDA: ... ta Blo-opogldn pdappaka dlagEpouy amo td
oupBatika yevoonua gappakd

«Agv elval duvatov, €M TOU TAPOVTOC, 2 OLAPOPETIKOL TTAPAYWYOi
vad TTAPACKEUACOUV 2 TTavopoloTUTId BlOAOYIKA (pApHAKA>»

Ol VOPIKEG/ KAVOVIOTIKEG OLATAEELC TTOU AWopouv TNV

oupBatikn “Blolcoduvapia” v UmopouV va £@ApHPOcTOUV oTd

Blo-oposldn pappaka

30 _MNaveAAnvLo _>uvédoLo

Epopuoopévng doppakeUTIKAC
Ogooahovikn 6-7 Maiov 2017
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KavovioTtikeG diatagelc yia ta Blo-opogidn otnyv
Eupwmnaikn ‘Evwon (EE)

» Amo to 2001 yivetal avabewpnon tTNS YAPPAKEUTIKNG
vopoBeaiag

»  MEpPOC TNC vopoBeoiag yia Ta veEd pappakda
o Epappoletal amo tov OktwBplo tou 2005

YTTApXEl EvA VOUIKO/KAVOVIOTIKO TTAALOLO
yla ta Blo-opoesidn otnyv EE
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2nUAvTIKa otolxeia otn veéa vopoOeoia tng EE yia
ta Bio-opo&ldn papuakda

YTOXPEWTIKN KEVTIPIKN EYKPION

2an 0e00UEVA OXETIKA PE TNV MOIOTNTA, TNV Ao@AdAE£La Kal Thv
AMOTEAEOUATIKOTNTA TOU TIPOLOVTOC

To mpolov avaPopac mPEMEeL va £xel adsla KUKAowopiag otnv EE
Aivetal peydAn Euepaon otnv ac@dAsia

YTApXxel YEVIKO TTAAioL0 00NYlwV Kal eEEIOIKEUPEVEC avda Katnyopia
mpotovtog (product-specific) odnyieg yla Tnv KATA TEPITTWON TTPOCEYYLON.
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2. Problem statement

2. Problem statement

5 AEBNCY
The current quality guideline was published in 2006, at a time where little experience was available on
the registration of biological medicinal product claiming to be similar to another one already marketed.
Significant experience has now been gained through Sclentific Advice, Marketing AUthOriSation i swsees w

Mo h sy -derived

reviewed, the "overarching”™ guideline for | several practical consid

currently being developed by Applicants,

i of similar biological me< An increasing number of biosimilar products are under development, especially biosimilar monocional

necessary, in a clearer way. More specifically, the following (non-€ antibodies. The development of more complex biosimilar medicinal products is challenging, and several

consideration have been identified:
* The principles of biosimilarity may hi

*  Numerous terms are in use for "biosl
term “biosimilar” has been used in a

* Discuss the feasibility to follow the g

*«  Some more specific aspects require |

4. Recommenc issues in the development are under re-evaluation, These include the selection of relevant species for
non-clinical studies. need for clinical equivalence studies and other issues of the design of the pivotal
The Biologics Working P clinical studies. role of biomarkers. amount of immunogenicity dats needed. and the possibility to
products containing biot extrapolate to other indications. The WHO Guidelines on Evaluation of Similar Biotherapeutic Products
experience gained, with detailed recommendations on clinical development were published in October 2009. In addition,
the EMA is emphasizing the need to follow the 3 R principles (replacement, reduction and refinement)
with regard to the use of animal experiments. All these factors suggest revising the current guideline,

n | li | mil ! I icinal
reference product throughout their respective lifecycles;

This revision should:

- Clanfy some expectations (e.g. structure, use of different expression system, formulation sample
preparation).
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¢ The standard generic approach (demonstration of bicequivalence with a reference medicinal
Date for comng nbs effect N N N — - - N N N N
T N v product by appropriate bioavailability studies) which is applicable to most chemically-derived

This guideing replaces the medicinal products is in principle not sufficient to demonstrate similarity of

Keywords 24
oo

biological/biotechnology-derived products due to their complexity. The biosimilar approach, based

on a comprehensive comparability exercise, will then have to be followed.
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EméKtaon tng amoteAsopatikotntag &
ac@aAelag amo pia o€ AAAEG VOEIEEIg
dappakoemaypunvnon

39
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Mn-kAtvika & KAwvika dsdopeva

KAvikn aoc@alsia & Pappakoemaypumvnon

AkOpUN Kal otav €xel amodelxtei 0Tt OUO BIOAOYIKA (PAPHAKA €XOUV CUYKPIOIHN
ATMOTEAECHATIKOTNTA, £lval mBavo va mapouctalouy Olapopeg we mpog TNV
acpalsia.

Asdousva KALVIKWYV HEAETWYV mpLy TNV £YKPLON TOU TPOLOVTOC £ival cuvnBwg
AVEMApPKI Yl TOV XAPAKTNPIOHO OAWY TwV mMOavwy Slapopwy.

H K7\lVlKn aocpa?\:-:la TWV BLOAOYIKWY (PAPUAKWY TTPETEL VA napaKvoueeital
cuvexwg HETA TNV £YKPLON KUK?\ocpoplag, oupmEpIAauBavopévng TNG amotipnong tng
oxeong “o@eAog/emikivovvotnta”.

Evepyomoinon cuoctAPAtog Kat Oladlkaclwy QpapuUakoenaypunvnong HEtda tnv
£YKPLON KUKAoopiac.
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OdNnYi€gg yia TNV EKTIPNGN TNG AVOOOYOVIKOTNTAG:

v'H avoooyovikotnta £vog Blo-opoeldoUg TTPETIEL MAVTa va EAEyXEeTal.

YAev pmopel va yivel mpoBAswn avoocoyovikng avtidpaong otov avlpwmo amo
MPOKAIVIKEG PeAETEG o€ {wa.
V' MOVO ol KAIVIKEG HEAETEC pTTopoUV adlap@ioBAtnTa va amodei§ouv avoooyovikotnta.

v’ H tautomoinon tng avoocoyoviKOTNTAC amattel TNV e@apuoyn £EEIOIKEVUUEVOU EAEYXOU
avamntuéng avtiocwpatwy.

YITnV TMEPIMTWOoN XpOvIag Xxopnynong amatteital n mapakoAoudnon yia touAdaxiotov 1
£TOG TPV TNV EYKPION KUKAOPOpIag.

YMetd tnv EyKpilon KUKAO@OPIag ToU TPOIOVIOC OUVEXNG EAEYXOC aAVATTUENG
AVTIOWHATWY
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Active Substance
nsulin glargine
epoetn alfa
filgrastim
adalmumab
folitropin alfa
etanercept
epoetin alfa
epoetin alfa
filgrastim
nfiximab
filgrastim
nfiximab
enoxaparin sodium
insulin glargine
teriparatide
filgrastim
somatropin
folitropin alfa
filgrastim
nMiximab

epoetn zeta
epoetn zeta
adalmumab
teriparatide
filgrastim
enoxaparin sodium
mMmuximab

SCIENCE MEDICINES HEALTH

oo

Medicine Name Product Number
Abasaglar (previously EMEA/M/C/DD2835
Abseamed EMEAM/C/000727
Accofil EMEAM/C/D03956
Amgevita EMEAM/C/004212
Bemfola EMEAM/C/O02615
Benepall EMEAM/C/004007
Binocrit EMEAM/C/000725
Epoetin Alfa Mexal  EMEAM/C/D00726
Figrastim Mexal EMEAM/C/D00918
Foabl EMEAM/C/DD4020
Grastofd EMEAMM/C/DD2150
Inflectra EMEAMH/C/DD2778
Inhixa EMEA/M/C/DD4264
Lusduna EMEA/H/C/DD4101
Movymia EMEA/H/C/DD4368
Nivestim EMEA/H/C/DD1142
Omnzrope EMEA/H/C/DDO607
Ovaleap EMEA/H/C/D02608
Ratiograstim EMEA/M/C/D00825
Remsma EMEAM/C/D02576
Retacrit EMEAM/C/D00872
Silapo EMEAM/C/000760
Solymbic EMEAM/C/004373
Terrosa EMEAM/C/003916
Tevagrastim EMEAM/C/000827
Thorinane EMEAM/C/D03755
Truxima EMEAM/C/O04112
2arzio EMEAM/C/000917

filgrastim

Common name
insulin glargine
epoetin alfa
filgrastim
adalimumab
folitropin alfa
etanercept
epoetin alfa
epoetin alfa
filgrastim
Inflodmab
filgrastim
Infldmab
enoxaparin sodium
insulin glargine
terparatide
filgrastim
somatropin
folitropin alfa
filgrastim
infximad
epoetin zeta
epoetin zeta
adalimumab
tenparatide
filgrastim
enoxaparin sodium
rituximab
filgrastim

Atc code
A10AEQ4
BO3XA01
LO3AAD2
LD4ABD4
GO3IGADS
LD4ABO1
B803XA01
803XA01
LO3AAD2
LD4ABD2
LD3AAD2
LD4ABD2
BO1ABOS
AlDAEQ4
HOSAAD2
LD3AAD2
HO1ACO]
GO3GADS
LD3AAD2
LD4ABD2
BO3XA01
BO3XA01
LD4ABD4
HOSAAD2
LO3AAD2
BO1ABOS
LO1XC02
LO3AAD2

Marketing Authorisation He Status
Eli Lilly Regional Operations ' Authorised
Medice Arzneimittel Putter G Authorised

Accord Healthcare Ltd Authorised
Amgen Europe BV, Authorised
Gedeon Richter Pic, Authorised

Samsung Bloepis UK Limited Authorised

Sandoz GmbM Authorised
Mexal AG Authorised
Mexal AG Authorised
Samsung Bloepls UK Limited Authorised
Apotex Europe BV Authorised
Hospira UK Limited Authorised
Techdow Europe AB Authorised

Merck Sharp & Dohme Limite Authorised

STADA Arzneimittel AG Authorised
Hospira UK Ltd Authorised
Sandoz GmbH Authorised
Teva Pharma B.Y, Authorised
Ratiopharm GmbH Authorised
Celitrion Healthcare Hungarn Authorised
Hospira UK Limited Authorised
Stada Arzneimittel AG Authorised
Amgen Europe B.V. Authorised
Gedeon Richter Plc, Authorised
Teva GmbM Authorised
Pharmathen SA. Authorised

Celitrion Mealthcare Mungary Authorised
Sandoz GmbM Authorised
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Authorisation Indication

09/09/2014
28/08/2007
18/09/2014
22/03/2017
27/03/2014
14/01/2016
28/08/2007
28/08/2007
06/02/2009
26/05/2016
18/10/2013
10/09/2013
15/09/2016
04/01/2017
11/01/2017
08/06/2010
12/04/2006
27/09/2013
15/09/2008
10/09/2013
18/12/2007
18/12/2007
22/03/2017
04/01/2017
15/09/2008
15/09/2016
17/02/2017
06/02/2009

Treatment of diad
Treatment of symy
Accofil is indicated
Please refer to se
In adult women:a
Rheumatold arthri
Treatment of symy
Treatment of symy
Reduction in the d
Rheumatold arthri
Grastofil Is indicat
Rheumatold arthri
Inhixa is ndicated
Treatment of diab
Movymia is indicat
Filgrastim is indica
infants, chidren a
In adult womenAr
Ratiograstim is inc
Rheumatoid arthri
Treatment of symy
Treatment of symy
Please refer to se
Terrosa is indicate
Tevagrastim is ind
Thorinane & indic
Truxima Is indicate
Reduction In the d

Biosimilar

yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
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Nopiko/Kavovietiko miaioro yia ta pro-oposion) otig HITA

TITLE VII-IMPROVING ACCESS TO SEC. 7001 SHORT TITLE. _ _ I
INNOVATIVE MEDICAL THERAPIES (a) IN GENERAL.—This subtitle may be cited as the “Biologics

Price Competition and Innovation Act of 20097,

(b) SENSE OF THE SENATE.—It is the sense of the Senate that
Subtitle A_Biologi(-s Price Competi[ion a biosimilars pathway balancing innovation and consumer interests

. should be established
and Innovation
SEC, 7002 APPROVAL PATHWAY FOR BIOSIMILAR BIOLOGICAL PROD-

UCTS.

(a) LICENSURE OF BIOLOGICAL PRODUCTS AS BIOSIMILAR OR
INTERCHANGEABLE. —Section 351 of the Public Health Service Act
(42 US.C. 262) is amended—

© H BPCI vtoypaetnke m¢ LEPOS Tov VOOV TTEPT ONUOGLOC LYELOG
tov Maptio tov 2010 and tov IIpodeopo Ounaua

© Avotyel 10 0pouo yioL TNV £YKPIoT PLoAOYIK®OV TPoidvVT®MV TOL
amooetkvvovtol fro-opogrdn (biosimilar) 1 evalrlalipo
(interchangeable) pe Tpoiov avapopac eykekpiuevo and to FDA
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H BPCI 351 (k) aitnon npénel va mepiexel TANPOQOPIEC TOL VO OTTOOEIKVOOVY
0Tt T0 BLoAoyKO TPOioOV:
Etval Bro-opogrdég e 1o mpoiov avapopdc
‘Exet tov io10 pnyeviepo(ovg) dpaong yio. TiC TPOTEWVOUEVEG EVOEIEELS LLE TO TPOTOV
aAVOPOPAS
O1 TPOTEWONEVES EVOSICELS E1VOL O1 EYKEKPLUEVEC Y10 TO TTPOIOV OVAPOPAIC
‘Exet v id0wa 000 (0p1yno1s, 0060A0YIKI] LOPPT] KOl TEPLEKTIKOTNTA LLE TO
TPOIOV aVaPOPAIC
Ta 0edouéva Blo-ouotoTNTOGC TPETEL VO TPOEPYOVTAL OTTO:
AVOAVTIKEG HEAETES OOV ATTOOEIKVVETAL OTL TO TTPOTOV £lval «ToAD ooy «highly
similary pe 10 TPoidV avapopdc mapd TNV VTOPEN LIKPDOV O10POPDY GTO KAIVIKA
adPOVY] GLOTATIKA
Meléteg o€ mePopoTol®a (Kot LEAETEC TOEIKOTNTOC)

KhMvikéc peréteg (0vosoyoviKOTNTAC, QOPUUKOKIVITIKES/ PPOULOKOOVVOLKEG,
EMAPKEIC VO OEIEOVY TNV Ao PAAELY, KOOUPOTNTE KOl OPACTIKOTTA GE 10 1)
TEPIOGOTEPES OO TIC EYKEKPIUEVES EVOEIEEIC TOV TTPOIOVTOC VOPOPAIC)
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Biosimilars: Questions and Answers
Regarding Implementation of the
Biologics Price Competition and
Innovation Act of 2009

Guidance for Industry
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Ceater for Biologics Evaluation and Research (CBER)

April 2015
Biosimilarity
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>

EvaAAaipotnta (Interchangeability)

Auvatotnta evaiAAayng twv QapuakeUTIKWVY MPOIOVTWYV: 0Tav
Eva mpolov evaAAdoostal Ye €va aAAo lcodUuvapo TPoLov otnv
KAWVIKN TTPAEn Xwpl¢ KivOuvo avemBupuntwy yla TNV UYEid Tou
acBevouc evepyElwVY.

Ta yevoonpa mpolovta mou Bewpouvtal «Blolcoduvapa»,
Bswpouvtal £miong Kal «BEpameUTIKA 160OUVAPA» KAl GUVETTWG
evaAAa&pa.

O EMA dev avagepetal otnv Ouvatotnta evaAAayng n
UTTOKATAoTaong otav Xopnyei ddela KukAowoplag evoc Blo-
OHOEIO0UC TTPOLOVTOC.
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A lat of all biosimilar medicines authorizsed centrally in the EU can be found on the LMA webaits.
Informaticn on whether a med izab d d can be found in the medione’s summary of
product characteristics (Sm#C).

EUROPEAN MEDICINES AGENCY How are biosimilar medicines evaluated in the EU?

SCIENC MIDICINES HEALTH

Bacause the reference medicine has been authorized in the EU for several years and 25 clinical benefit
is blished. some studies carried out with the reference medicine may not need to be reproduced.

27 September 2012 Since 2003, 3 new EU pathway for agproving biosimilar medicines has been in place, The main part of

EMA/937903/2011 the evaluation is a comparison of the biosimiar with its reference medicine to show that there are no
significant SMerences between them.

Questions and answers The relevact regulatory authority applies stringent criteria in their lustion of the studs panng
the qualty, safety and effectn of the two medicines. The studes on quality nclude

comprebensive comparizons of the structure and biological activity of their active substances, while the
studies cn safety and effectrveness should show that there are no significant differences in their
benefits and rigks, including the nsk of immune reactions.

Blozimilar medicines are manufactured following the same standards as for cther medicines, and
regulatory authorities perform periodic inspections of the manufacturing sites,

Questions and answers on biosimilar medicines (similar
biological medicinal products)

How is the safety of biosimilar medicines monitored?
What is a biological medicine?

As for all medicnes, the safety of biosimilar medicines is continuausly monitored after authorisation.
A biclogical medicine iz 3 madicine that ©ne or more active substances made by or derved Each company is required to set up 3 system to monitor side effects reported with its medicines.

om & biclogical source. Seme of them may be aiready present in the b Body and examples ommemmmm«ummm Thmdm.Mnovdmh
include proteins such as insubn, growth harmone and enythropoieting, Tha srtive cubetancae af

okl medanes e lrgar wod mers conles b e <f etk Can a biosimilar medicine and its reference medicine be used
MMM'“'M“M&MJNW. iﬂt‘fCh‘ﬂg“b'y?
different batches of the medicine,

The EMA evaluates biosimilar medicines for authorisation purposes, The Agency’s evaluations do not
include recommendations on whether a biosimilar should be used interchangeably with its reference
A bzl dicine iz » Biokgical medicine that i developed to be sim  medicine. For questions related to switching from one biological medicine to another, patients should

Mcho(!hdmm&m’).m"mmmmum s :
chemical structures and are considered to be 16 to thew rek speak to their doctor and pharmacist.

The actrve subst of a b dar and 23 reference & " Lally the samae biclogical
substance, thowgh there may be minor di¥erences due 1o their complex nature and production
mathods. LUke the reference med the b far haz » degree of matural vartabilty. When
approved, its varabilty and any dfferences bets ® and 23 ref dora will have been

shown nat to affect safety or effectiveness,

An suthorzed biosimvlar iz generally used at the same dose to treat the same conditions. If there are
spechic precautions o be considered when taking the reference madicine. the same will generally
apply to the blosimidar.

Sioamilars are ususlly suthorised several years after the approval of the reference maedicine. This o
because the reference medicne benefts from a period of exclusivty, during which biosimdars cannet

What is a biosimilar medicine?

be authorized.
T Wesither vy Ontan o Caviry Wit o London 134 S50 o U] Kongirn
Tolephooe +44 (2130 7418 400 pacatmite +44 (2120 7418 8668 -
G-l S GeTe e o TSR e B s e A ey of e V- -
© Durapesn Medicinm Agency, 2012, Reprodection It suthorsed provided the sowrce s scknowiedped, Quastanms 200 arseers on DAraTeler Madhines (Lavelar Diohnpuisl Madenl fridals)

EMA/BI TR0 2011 Poge 22 53



Considerations in
Demonstrating
Interchangeability With
a Reference Product

Guidance for Industry

DRAFT GUIDANCE
This guidance document is being distributed for comment purposes only.

Comments and suggestions regarding thus draft documnent should be submutied withmn 60 days of
publication m the Faderal Regtster of the notice anmouncing the availability of the dnaft
guidance. Submut electronic consments 10 hmp: www regulanons gov. Swbmut wnslen
comments to the Drvisica of Dockets Mamagement (HFA-305), Food and Drug Adnumistration,
5630 Fishers Lane, rm. 1061, Rockwlle, MD 20852, All comuments should be identified with the
docket mamber histed in the notice of availabilsty that publishes in the Foderal Register

For questsons regarding thes draft document, coatact (CDER) Ebla Ali-Rorahim, 301.796-3691,
gigﬁm Office of Comumunicanon, Outreach and Development, 800-835-4709 or 240-402-
U.S. Department of Health and Human Services
Food and Drug Administration
Center for Drug Evaluation and Research (CDER)
Center for Biologics Evaluation and Research (CBER)

January 2017
Biosimilars
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Jupmepaopatd

Ta Blo-oposldn pappaka 0gv Umopouv va Bswpnbouv «Blo-yevoonua»

H £vvola tng «Blolcoduvapiac» Ogv UTTOPEL VA EPAPHOCTEL OTA
BloAoyLKd pappaka

>tnv EE umapxel o€ 16XU VOULKO/KAVOVIOTIKO TTAQICLO OXETIKA HE TNV
EYKPLON KUKAogopiag Blo-oposldwy TToOU CUVEXWC avabswpeitatl/
CUUTIANPWVETAL

[EVIKEG Kal EEEIOIKEUPEVEC OONYIEC YO CUYKEKPIPEVEC KATNYOPLEC
TPOLOVIWY

2XE010 AVTIHETWTTIONG TWV KIVOUVWYV/ (PapPaKoeTaypumvnon

O apxeg eykplong OV £yyuwvTtal TNV evaAAayn Twv Blo-oposidwy
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