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HIO|2HE 7| 7He ST _ (1) 215 BIO|2#E{(Long-acting) & SH22

1. H}O| 2H||E{(Biobetter)2| 7|2 - HIO| 2A| 2 2{(Biosimilar)2}t2] H|id

HFO| 2 H|E{ (Biobetter) 2}t HO| 2 A|L2{(Biosimilar)= 25 & HIO|2Q|FECZ A

)
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(Follow-on biologics) ZHEEICt HEO| 2 4T 2|0 (Biosuperior)2t1 & 5t= H
M2 7|22 48510 7|2 HI0|2 o|2AZ 2| el Fojdy dix 2 =
AFo=, HIO|QA|Le{et He| oUF /HE 284z Mg 4 U= AIF 4 =2

oFz
23 (Regulatory frameworks)= OF2 £ &[] 42 HHO|C} O]= AlE2|A=(FDA) Of

Me 202 HIO|A| U2 e} A4S WH|7ts HIO|2A|22{(Interchangeable biosimilar)
2712 Eo2 2HstE HHH, HIO|R HE{Q] AR 22|2|d 2JoHE, = I A H|E Cht|

AHO| YSE(7|9t 5101 0|52 AZ Tl T2 M AL BlDH ZHE5H OO JH b2
3 AfTfae oA 2

2 ST} 2, BIO| 2B = 71 L19F0[7| W20, HIO|2A[2i2] CHY|
ALl MUY LYY Z2MAE HHOF I}, =, MU L 2SRl STt 25| 2t

= MESHA A|A| 37t A& M(Biologics license application, BLA)7t 27%|7| &0, Z1t

Moo= Jie HIE2 O =0t J2iL, g 0|82t S5 L HIO[E{of ChEt SHAHS 7HA|12
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A

7| 20l MZQ| £7H7tr| 2RHO|M B8 A|Ye{of Hlsh & ZAHH0| =Ctn & 4= Tt

[3% 1] Hto|22|2kEF, Hio|2 A2, H}O| 2H|E{2] £ H|w

¥v" Novel therapeutic

¥v" Originating from biotech
processes

v" Patentable

v' Reference price

¥ Similar to originator

v" Competitive Bioequivalence
¥" Not patentable
v Lower price

BIOBETTER

v" Superior to originator
¥ Chemical or molecular modification

¥v" Enhanced pharmacokinetics and pharmacodynamics

¥ Higher price

Z2{: Drug discovery today, 2021
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Market — £9|7| —> ME7| A=7112E|7|
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HIO|2H[E] 7|2 WL S _ (1) A& HIO| 2B (Long-acting) € SH22
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=] =
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2 &Ml 7|1550| S5t Qe ZAMICE 025t 7|552 2|2 AYsio| 435t 7|82

Aol EHYAS 0I18510] AL A%

[3 1] H}O| 2HE]| J'E 7| S2] F-THH Hlw

s HEF E&(or #X) 2 fugs
HPMA
Poly[N~(2-hyd | -
olyIN v roxypropy) ~ A8} ME5H(Biodegradable)7t
methacrylamide] - SEO0IIMC eto] & 0|—|—O1I'. o
o =7hs%t Z2 MM 2
o - B0il Tt 2HEd(Stability)0] = .
=4(Chronic Toxicity)O|
H;cm)\ OH x|'7|""0H(Aut0|yS|S)7 7|'*°F XIH;*
o/\"/ =AY
H2C H:C
PVP .
Poly(vinyl lidone) "’°‘l\(‘]ﬂ\c”, - 28M(Water-soluble) THEX} HE{Z A,
oly(vinylpyrrolidone , 3} ]
yvinviey " X U0 FA0| YORET 2 MBIt |- EHO| HA0| 0f21S.
PEGlaytion Qé Jhsst
[N =
(Alternatives to
polyethylene | pNAcM °
glycol(PEG) | Poly - &7 28 (Easily-modifiable)0| 7ts&. |- EHQ| 44t0] 0f24F.
- MY & oPY-Y(Stability)0] RS.

(N-acryloylmorpholine) [j

- 24H0] HoF, IEH MMO| ThsEh - M2dl(Biodegradable)
Pox OY\CH’ - CHARY CHAMIE(Metabolic 7t 27153t B2l
Poly(2-oxazoline) N macrophages) 2 AlA|&E &4 M Ot =M(Chronic
HsC CHs | (Phagocytic activity)Q| F&F2 K| 4S. | Toxicity)0| ZXHE.

OH - 24H0] HoF, IEE MM 7hsE
PG - OH2 T2t 501 Hlsh &40] HlE - MY PG Z2, AUof
Polyglycerols o cHs | - PEG(Polyethylene glycol)Oll HIaH M&l L | A B2 A4,

o~ 28 AlZH0| & 2.
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& HEF E&(or 1£X) A = 85|
71 ge| A8 E 0Kl By & 31 - ZETHS HHE 374
Glycosylation (Post-translational modification) @&l | IO M2} Ch20q, THEly
. OFEA(Stability) 2t 3= (Solubility)?t | o 22TAE 2=
== INESI ES (=1
) ) LR 9l 7|50| HiElE E5f R0 ¥y o
Neo-glycoconjugation 5 L. | Bt =CH, 24 =0
St (Thermodynamic) Qt&37t 7Hs 8t CZ Lo 2
- BI7|(Half-life)Z ST A2, e s
Carbohydrates
2t ANE L S0
Strategy 1249 SR (Solubl
B} L H|(Soluble
|- =3 (Pharmacokinetic) E40| 24 o en
Hydroxyethyl starch(HES) HAylation S = . aggregates) 7t EX&.
o, EA0| 2t HOPEd HEO| 7hs' | -
- HOHK| = TS S
doz £ AS.
PSA-QI=Eo FEE UAAA S =1, HEO AL
Polysialic acid(PSA) - MO GRS At Bt 7|(Half-life)E | O|&M(Heterogeneity)
A AIZ. Er
. Btz 7
J?7|(Ha|f life)S EH)\I . . S8 SR (Fusion
o - Soll=(Solubility)7t & orotein)el 27| 5712
. AEZ — o| ImX0 -
Lt AEZ(Down stream)—l 59 oI5t EIA £ 0| 7
st -
. . ) _ UROI2 Ha QYA ||
Fusion Proteins - BI7|(Half-life)7} S7t5t04 ;;Dr = ©
. oot 0] ZtA s=c a-
Albumin S 1R A 71 E 54 244 50 27}
misdcl) = s _ -
= = °° © AY2 ofX| 3.
Transferri - HIZL7|(Half-life)S SUAIZ. - LHE 710 disH
ranstern | HI AAI0| THSE. At e,

22 Drug discovery today, 2021
4. 2|49 Hio| 2 H|E{(Biobetter)2] 7|=' - (1) Standard
4.1. PEGylation
Ij| Z2i| 0|4 (PEGylation) 7|&2 HIO|2 Q|kE0f HH|AE4 1E2Q! PEG(Polyethylene
glycol)2te= E2|HE o5tz SRAAIZ|= 7|0/t HZYolHe dE55Hst
(Pharmacokinetics)g 7idstl 54 L HAIES ZAaAZICHs SHO|A CHHA OJokE
(Protein drugs)0f| 02 351 Z8%|0f 2|0, B}0|2 9|2E(Biologics)2| otAIS =25t
= YHOZ AL} MER S2HES £EF A7t 0| &S| JASo= =+t
1, PEGylation 2 03| 7tz 22 4 A (Clinical Record)S 712 |= 7|&2 Q- =ICt
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HIO|2H[E] 7|2 WL S _ (1) A& HIO| 2B (Long-acting) & SH22

[ 3] BioconjugationS ¢

Bioconjugated
Protein

A &0llM PEGylation 7|&& &% HIO|2HE AHE &= S7t6tn 20, EY2 5
D 2O (i) A22 PEG ZTA A= 88U W2 A7|Z S7HI7|12 A1 BISS daAE
OZMN, ZMHO 2 = Bt Y| (Circulating Half-life)& H&SICH (i) H|HAXMEO| PEG
7b T BHHOIM 27t Q1ASHE EpitopeE 7t2|HA|, THEAO| WHish= MY
(Immunogenicity)2| Z4A2 O|{X|=2 STt (jii) A4 LH THE42A 238l (Proteolysis) & LY
MEZ(Endocytosis) 2288 2251, (iv) Tl 84 2 T A 252 40]| CHet o
dEE SR (v) DR 2, H&(thermal) L 7|A % (mechanical) ¢HEEE &0
= FEE 71412 Aot J2iL, 242 MERCKS| hGH-PEG ¥150| SHA T2 Af2l2 H
0] 2 M, PEG A0l A7} 47| HLE AZMELS| HI £0f 22 =|0] 41758 Boj<
4 UCh= HoilM =40t st A5 27t UCH

3t LA LA L PEGylation 2] 2AIE

ALTERNATIVE POLYMERS

Y-shaped
PEG - PEGylation process

Z2{: Drug Discovery Today

4.2, Glycosylation

&3} (Glycosylation) 7|=2 B2 HHEZA 2210 FALSO0|
A

o= WA Er =5t

of cif 7t CHEHO|BME 23l

(Post-translational modification) 2+ 0|2t
2 O0-83&(0-Glycan)e| F7t2|

S3HM LIERLTE T3 0[2{3 7%
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I(Glycosylation profile)2| &

=2 (Glycoform)Q| dits S7HAIZICE J2iH, Get 7|s2 g
7L CHEY S0 Bleh L2 Aeh Y 4= ATt

[2#%! 4] Glycoengineering 7| & LH Transferase &4

of
paywrs o™

Pro-inflammatory antibody

Engineered sialic acid
and galactosyl
transferase enzymes

o0

Anti-inflammatory antibody

Z2]: Nature Reviews
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4.5, XTEN technology
XTEN 7|&2 ofo|cAte 2 Y F23} £|| 52 2R Tl 7to] RMd 8§
2, g2t (Alanine), 22EIH|0|E(Glutamate), 22|41(Glycine), ZE2l(Proline), M2l
(Serine) S22 2ME|0f QUCH XTEN MY HEIO|=Q} THeHRIo| HEZEY| X A0| JHs5tn
SAOf THHAo] 240 HEHE STHAZASZHN, UM LS S8 HZE
Z0|5I=% ottt XTENS| 22e S42 Z 7t2|9| 0|- S HS3st=dl, 7|&2| PEGylation
o ZAsE 2T ZUES d8otH, XTEN 7|s8 28¢ AHE2 el AEY
(Coupling) 2 &A7t L3t PEGylated A& 2L HIE0| 2{@st, 80| =Lt
[A% 5] A& HlO|RH|E{S] M J|&S
ORI
FabsL33s “——
- Fe fusions
EK
- Albumin fusions
- Transferrin fusions

Fusion Proteins EKylation
ORI ORI
PROTEIN PROTEIN
XTEN
PAS
SELECTIO! SELECTIO|
l Expression l Expression
Polypeptide formed by Polypeptide formed by
@ 290 s
XTEN Technology PASylation

22 Drug discovery today
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HIO|2H[E] 7|2 WL S _ (1) A& HIO| 2B (Long-acting) € SH22

=]
= AR A0l GICt. BIO|2H{|E|= BIO|2A|22{2t 0] £3 RS 7|LHE E2E iR

5. HO| 2H|E{2] 7' U UL-ZSF
5.1 A2k, Hjo|2A|Uz], Hio| 2H{|E{2| 4| £21(Regulatory approval)'

cC

Hio|2A|22{9] 32, 52, UMY L 25 SUS x5t U, BIO|2HHE EA =

'

2]
=
o]

=]

boAlof 1 SYUBH A2 A/S TE7| W0, YY71e BIE0| 2 4 UCt HIO|2A|Y

P |

r

212} BIo|2H{E = JHY 7|2H & EHAIE AIF2| 45 #E0| L2 (B
HYY HAOM HSE(95%
(85%)0] HO|2 4A1oFa FA

43 71540l £, 28I[HORMe

1O

N

) BIO|2A|2et=
0)0| 71 =2 g, HIO|2HEl= dYY HAMS 455
tet +~Z0|Ct. J2{Lt, HIO|2H[E{= AIFEL} A 140A

]

of=0] 00| YHH2=2 ASO| =27 | W2of &

0

3H0IMe| 45&0| ES3| =2 Holot,

AtHO 2 Al Y0l 7HSSHCt. Bio|2A|2els LA 2 IS tEst=t| of 5~8iE
O] AR&[M, oF 1~29] &2{o| FA/t LRE I, HIO|2H[E{= 2F 10H0] AR2E(0 59

[ 2] HtO|2 419k Hjo|2 A|L2, HfO| 2H|E{2| AL LA A2| HZ 252l Bl

Probability of success

Phase
New drug Biosimilar Biobetter

HAY 6% 95% 6%
(Preclinical development) ’ Abbreviated tests—focus on comparability ’
Rk - 90% 84%
(Phase | clinical trials) 0 Large trial — focus on comparability Large trial-focus on comparability
Qe 24

- ) 74% - 74%
(Phase |l clinical trials)
[e]PN3 3)\} 80% 80%
(‘;: OIII linical trials) 53% One pivotal trial = might be extrapolated to Trials for each indication,

ase lll clinical trials
Other approved indications of the originator product | non-inferiority trials

Registration 96% 96% 96%
Total PTRS 27% 65% 41%

Z2{: Drug Discovery Today
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5.2 2| HIO| RH|E] 7t S5-2 2 Big Pharma?l 5{7}3&S S402

1. Amgen’
Ol g2 A (RBC) £82 BRYE F0/7| 2Itt SH 22 £4 29| oty 4
% 2SHCKD)2Z ¢I5t 8IY 2ZHZ2M HA EPOGEN(epoetin alfa)g A3t 0|5,

ot EMAL| 50218 2ITE Aranesp = 0| E4& A=3510 A8 e A4=0l
ESAs(erythropoiesis-stimulating agents) CiH| £& £7(7 27| 20

O ChEt s 20| 7ts5ITt. S, 8tats FAL FOE B HotME: SYe Y ¥ 25

o
Rl
1o
o
ofe
i

dl

Q2|8 £ QUL O] A|E2 TALEETHGlycoengineering) 7|&S 2 &3510], 22§ chaizl

2. Roche®
24#0| EEHAE MabThera HE2Q| TO7t SEE[THA, Gazyva/Gazyvaro= 0|
o A 222 40| Ql= oY TN uidy SIXE Q5 2| B2AHZ2, 242 20213 2/2022

H 20f FDAR} 0|= EMAS| £°12 BTt Gazyva/Gazyvaro= £ BMIZO|A 2EE X

rr op
Y
_O'E
kJ
H
i)
_o'h
|.n
fu
x
=)
mn
Q
o)
=
rol
=)
m
(e
o
[>
{0
[>
k=)
Rl
o
Q
N
<
<
Q
3
Hu
H
2
mn
<2
N
_l'_|_
Hu
>

3. Biogen®

HIO| QA2 MMAHSZ OF 142,000F2| AFZS0| ZA10 U 7+ =5 HEfo| AY &2
& 2|Z2AH|Q! EloctateS 702511, 201918 FDA &01S BT} Eloctates AL &80
712t ALl HEfol 2|20 AY FRY X=AH|ZAM, Fc-engineering(Fc 88 THE43)
J|aS 28t HSOICH sliY A2 ERY U EHS At 2 Z2A| PuE ~ U= 28
L A 0] oY, = ATl ofut 2|0 M| 012F S SHAAH & & JUCH Fc 8 7|82
15\ 0|4 SL7HLof AHB (0] 22|, @Y X|=0f| 288 S|Al= Biogen Inc.7t ¥
ST},

4, Merck™

Merck®| Elonvai= 0fg2| A0l A SHAHOY B 7H O] 42| d=5t HAfe| &S A=7517| @

ol Y RS = 60 ABElE 22= ARAHZ, 2010 EMAS| 575 2RACEH
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HIO|2H[E] 7|2 WL S _ (1) A& HIO| 2B (Long-acting) € SH22

Elonvastk|sta| M FoiM 28|=l= EAY A= 222 GnRH2| 2|2t &7 ALE |

of 2|04, &4 222l Corionic gonadotropin-alphal| HEIO|=7} LI 242 2291 FSH
Of| F2I=|0f AL &S HEAT = AZE A 7|2 S8
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