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f'- oo ¢ Avastin, Herceptin, Rituxan, Perjeta, Kadcyla, Gazyva, Tarceva, Ocrevus, Polivy, Tecentrig, Xofluza, Hemlibra, Venclexta, Esbriet, Cotellic,
Alecensa, Zelboraf, Nutropin, Actemra, Lucentis, Xolair, Activase, Cathflo Activase, Xeloda, Boniva, TNKase, CellCept, Pegasys, Pulmozyme, Tamiflu,
Valcyte, Anaprox, Cytovene, EC-Naprosyn, Erivedge, Fuzeon, Invirase, Klonopin, Kytril, Naprosyn, Rocephin, Roferon-A, Romazicon, Valium, Xenical,

Zenapax
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avonex interferon beta-1A | Biogen 22/05/95(17/05/96| 11.9 |CBER| P | ¥
s insulin Lispro Eli Lilly 14/03/95(14/06/96| 15.0 |[CBER| S | N
retavase reteplase Boeringher Mannheim  [30/06/95|30/10/96| 16.0 |CBER| S | N
benefix factor IX Genetics Instiute 05/09/96|11/02/97| 5.2 -|CBER| P Y
follistim follitropin beta Organon 10/01/96(29/09/97( 20.6 |CBER| S | N
gonal-f follitronin alpha Serono 14/09/93|29/09/97| 48.5 |CBER| S | N
infergen interferon alphacon-1 [Amgen 13/04/96|06/10/97| 17.8 |CBER| S B
neumega opreleukin Genetics Institute 20/12/96|25/11/97| 11.2 |CBER| S Y
regranex becaplemin R. W. Johnson 16/12/96)16/12/97| .12.0 |CBER| S N
refludan lepirudin Hoechst Marion Roussel |31/12/96|06/03/98| 14. 1 |CBER| P : '§
glucagen glucagon Novo Nordisk 18/09/97|22/09/98| 9.1 |CBER| P N
enbrel etanercept Immunex 08/05/98|02/11/98| 5.8 |CBER| P N
lymerix oSP, A Smith Kline Beecham 15/09/97 2i/ 12/98 lS..2 CBER| S N
ontak denileukin diftitox  |Seragen 09/12/97|05/02/99| 13.9 |CBER| P | Y °
novoseven factor VILA Novo Nordisk |10/05/96|25/03/99| 34.5 |CBER| P X
L%
rituxan rituximab Idec/Genentech .. |28/02/97|26/11/97| 8.9 |CBER| P Y
senapax dacliximab Hoffman-Ls Roche  |10/06/97(10/12/97| 6.0 |CBER| P | ¥
simulect bastlinimab Novartis 12/11/97|12/05/98| ‘6.0  |CBER| P'| ¥
synagis palivizumab Medimmune . |19/12/97|19/06/98]| 6.0 |CBER| P N
remicade infiximab Centocor 30/12/97|24/08/98| 7.8 |CBER| P N
herceptin trastuzumab Genentech 25/05/98)|25/09/98| 4.7 |CBER| P N
polyclonal antibodies
respigam RSV immunoglobulin {Medimmune 17/02/93(18/01/96| 35.0 |CBER| S b ¢
thymoglobulin thymoglobulin Sangstat 17/01/97|30/12/98| 23.4 |CBER| S N
FEANA :
sucraid sacrosidase Orphan Medical 06/05/97{09/04/98| 11.1 |CDER| P Y
BHE{- interferon alpha-N1 | Glaxo Wellcome 30/09/97|25/03/99| 17.8 |CBER| S N
fgi:: ‘i formivirsen ISIS Pharmaceuticals 09/04/98|26/08/98| 4.6 |CDER| P N

i, WomEHY, Y=12, N=7.
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I The blockbusters
Top ten brands, global sales, 2004, $bn

Lipitor (cholesterol-lowering)
Zocor (cholesterol-lowering)
Plavix (anti-clotting)
Nexium (anti-ulcerant)
Zyprexa (anti-psychotic)
Norvasc (anti-hypertensive)
Seretide/Advair (anti-asthma)
Erypo (blood-cell booster)
Prevacid (anti-ulcerant)
Effexor (anti-depressant)
Source: IMS Health

12.0
5.9
5.0
4.8
4.8
4.8
4.7
4.0
3.8
3.7
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1 Humira BER R 196.04
2 Revlimid i E S i 109.18
3 Keytruda 1B TR 98.01
4 Eliquis R%Z BMS 76.66
B Opdivo BRIkE BMS 7341
6 Avastin THET DK 61.51
7 Stelara HixiE e 58.74
8 Prevnar 13 | )13 30 58.06
9 Herceptin T T 55.99
10 Rituxan B K 53.58
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alanine threonine
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pig insulin human insulin

R AEEHEARSHERE

human insulin gene

/ bacterial
. ' 1 plasmid

section of )
human DNA ligase enzyme sticks insulin
gene into plasmid plasmid cut open
O with restriction fermentation recombinant

gene cut out with enzyme - s
restriction enzyme
I - plasmid put _ bacte
into bacterium
e
/— | O | S
bacteria with
= o insulin gene | insulin is
2 8) rown in g separated off
4 H and purified
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A Bu virus contains eight gene segments. The goal is to combine the desired HA and NA genes
froen S strain 1 with genes from flu strain 2, which grows well in 0ggs and is harmiess in humans.

o Flu strains 1 and 2 are injected
into a fertilized chicken egg.
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Capacity of Major Heparin APl Compani
in China as of June 2014

Unit: Biticn Unas

Source Chna Hapgann Industry Repon. 20142017
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FF& (Heparin) , 2—#XARERBETURMNT, "TAX
AT RInph ARk MAS . FhieZE. mhBkieZEE, el TAT O
BEURARERLLH.

. FEE-AEERAOBEER. SHER, FENST
ENF 123 15kDaz .

©  ARBNFREMB=NTINRERE (WEBHF6M) gl
mR. 2E&MFRNAREFEFL.

©  HFRFFEABI00MH, FHEFMEI0ZET.

The Birth of a Medicine

Heparin, a type of sugar that can help prevent blood clots, has its origins in slaughterhouses and
sausage-casing factories in China. How the process unfolds at the Yuan Intestine and Casing Factory
in Yuanlou, China:

SENER BRI IABETFR BRI Zzasmam

KR B BN Rahotm
e = TR

Note: lllustration is schematic. Source: Yuan Intestine and Casing Factory
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MEEFR &G E
A - TURE CBETUE AR ™ PHE A
SHEsNE S F Precipitatior/  Ethanol 0 Bleaching at Cation
e
Protease Anion exchange precipitation Filtration high pH exchang

Filtration

treatment

Hog tissues
and mucosa

Heat

440

BiR deactivation
£ 4 Resolubilization

= Sup pH adjustments

ernatant
=~ Resolubllization/

Elutior ;5fi%
Heparin

=

Wiy

BiatR
Resolupmzation

9

Pre- Dia- Ultra-filtration

BT, i

Ethanol
precipitation
CEZIE

Appl. Microbiol. Biotechnol. 2015 Sep;99(18):7465-79.
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EHEYARESZT, BERMEDIHE: AE. B8, KR, 88

1) A (bacteria)
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(2) Bi%&®E (actinobacteria)
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(3) EEHE (Yeast)

HOENSREERER, BEEHRMENE, KGR, 200EFK. RFSERT.
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A THENREAE R, SENEEENMABEHEK.
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(2) pH{ERIFZMR K ELAZH

ANeEfrRRI IR HEBS ANEHNEXK,

BEERSVEMIINE, NEAEENEMIIAE, AEERMENAEmREES, (
EEMBRMIFG R,

ANEHEMERK A BB REHEEA .

43 WMEDERY pH WM AR RS pH WEE

T EY RIE pH W& pH (Mt fii pHt (L
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::am 2.5 3.8~6.0 8.0
e [ 1.5 3.0~6.0 10.0

AW ERI Z BT 2 R A RS I 2 B E R SR 2 pH
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mmdmuum reciprocal of dilution of sample = nwmber of bacteria'm!
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