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Coming home: GE Heatthcare's Mac 400 eectrocardiogram machine. seen here being used in rural ndia,
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Best form anywhere: good ideas are widely distributed
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Influenza Virus

MZE Influenza(HINT)

H5N1 Virus

Influenza vaccine HlZE=J}
= LH Influenza JH& ﬂd%
Influenza vaccine JHZ 2t&t

& E Influenza Ol CHE =LH R&D
= =}

S B 00 U e G0 =
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ol et CHsaet

1. 0= 8EY

A MNBASS ANONAE T=AEHCF Sy =33Y

SHREMA250F (ERUSTUNL, S92 25HY, o2
S48, BH, 8254824 = G 1000E5+)
* H BAE NE YA 75% 0140 ¢ +-2SHE S
OHAN SFE 5o ZgY
(1 HZd: B4 2 X : BF 84), B85
HA: RHIS. 84, 35), 224dUHE 2
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(2) HHol2lA S : TRUSESHAIHIR : )£ 2Y), (S
= = 0l ='E"]' UL BEA, =/ 270), p2vasd
(&) = 23035
(E}HEQZDPLIHIEQE;‘%LL% AL I E), ARESD
AS(, B HA: 84, 05) S X108
(4184 2eteloHA =01 220), A2 SS(EHX, Of : 4

o) S o 37TE

- 122 -



2. HEX8o Mg8E =4

S Ul Py P ey
SrEm sy Ao rathooon

13c Li# (ES9. leprosy) Mycobacterium leprae

14cC 1 BN Yersinia pestis

16C WS Treponema pallidum

17-18C EE, BAEIEA Variola virus, Rickeltsia prowazeki
19¢C EOEREE D0 s e | Misctactinus
20¢c A~ 01 Influenza itype A, H1N1)

218 A EZ2(Swine Flu) Influenza itype &, H1N1)

21082 dEE2 = 2lst AN A 1l of

SARS (83, B8 471 7Iuch

$500n : 5009 {2 0j4
Sl

FHE (D)
§30bn ;3009 @R

ERST (0hAIOk 05, ALICH
s 1009 §2

1992 1993 1954 1995 1996 1997 1998 1999 2000 J000 2002 2003 2004

* Bio Economic Research Associates, LLC ("08)
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3. Influenza Virus

A / Beijing / 32 / 92 (H3N2)
il /

Virus Geographic Strain Year of Virus
tvpe origin number  isolation  subtvpe
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CIZSZF X HIOIH AL &

A& | -moderate to severe illness
-animals and humans: multiple host species

- antigenic drift and shift: pandemics
- all age groups

B & -milder epidemics
- humans only: primarily affects children
- antigenic drift

- lower mortality

C & -no epidemics
- rarely reported in humans

The influenza virus is able to mutate rapidly
through antigenic shift and drift

Antigenic drift Antigenic shift
Slow changae imantigenic type Sudden changain antigenic type

WOLE

N nE OB % ===

$

b1 /
| Grad ual aocumulaaen of mBEone |
k1 I -

= [.h__-:i:-] [i.fh fi;] )
i 3¢
| |

Seasonal influenza epidemic Potential influenza pandemic

SN AN
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Occurrence of Influenza Pandemics
and Epidemics

Incidence of clinically manifest influenza
——— Mean level of population antibody vs AHxNx
— Mean level of population antibody vs AHyMy

¥

& Pandeiric Pandeaimic -

2 ——interpandemic Period———— ?

2 z
o

E e

2 g

§ 5

g

EEEEEEEE TN R

Time In Years
L] T * * * Introduchon of
Inbrec cion of - Significant minor vanation A Hakx may occurat sy hypohabcal
hypothetical  of these poants. Epidermnics mey of may notbe A HyRy redjor (R
AHaMxwius  associabed with such vanations subeype)

wanant A Hahx disappears

Mandell, Douglas and Bennelt's Principles and Practice of Infectious Diseases. 5% ed. 2000:1829.
Modified from Kilbeume ED. Influenza. 1987274, with permission.

Influenza nomenclature: Hemagglutinin and
Neuraminidase are the two key proteins

Frequent mutations create novel, potentially highly
infectious strains

Hemagglutinin Meuraminidase

Medntes buddng and passage
thraugh mucous between calls

é H2N2
1957058
"Asian Flu®

H1N1

M2 protein
{proton
channel)

Intlugnza Avinig

New influenza strains et
o B '«E"ml'l
. wﬁmaﬂ _ emerge through mutation 1477
ongkongFlu - : 3 i k
;,-: gs an ﬂnd H pmlns 1 H1 N1 Russian Flu

/ 'H"."WW\W.E 'm I 9/ \

SN
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4. A= Influenza Virus

20094 AIFQIZ 20K} S

1. ASGAe] 2 =
2. 848 HES0AM E0| 24

3. DA ZUA MD*EOI %E L
) A2SH ALE0| S4& 24 24A12¢

.
Ol S SRHL= IW”EI; Atefl 21
4. J|ZE 2HI0IH L2 0 24 US

— oseltamivir, zanamivir
. J|& HESAIZ BI04 SiS
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=J| A= |Influenza &4 X S

MIA| 'SHX|UE AKX} ik HE

o %| 2= S AL

HE SS9 HiOl2{A AFRZl S
19481 AMEI ST HINI_ 48~oMele
1967  ObAJO} S H2M2 ejole v

1968 BESE 2 HoN2 eEla 0
1997  EHUHERERHA) HSN1  25TEIAMY _
Ay e

= e =
YHEY s 7|5} bibingRyna.oo ke f 20080428

X2 382t ILI B= F=A

22 38T L BE 2
50

(0Mo2 000" L) MoME A0 > o HrS-amre

6382022222620 5052 2 4 6 8 101212 1618 20 22 22 26 28 30 32 32
SE 1108 | 11E | L2F 118 1 2B | 3R | 2B | SE | 6R | 7R | B8

m—— 2007-2008 == 2008-2000 m—tem 20032010 —— 7 W7 | £(2.8)
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5. HANT1 Virus

= Influenza(Al)
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PI(H5N1) CHH| ®HA1 JHEe] EHed

= HS5M1E Influenza2] MAIEE S8

-20034 0% S07E ZE (302 AME : AJAHE 59.6%)
-0PAER W SR HAM ZE AR s 20

- &% Flu virus(H1N1) 22| reassortant i 7ps 4
=Cumulative number of confirmed Human cases of Avian Influenza A (H3N1 ) reported to WHO (18 October 2090)

iy L e ) T v R T )T e e S
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MIAI2| PI(H5N1) CHH| =441 3|7} &1

d H5N1 2] &7} 88

Company Strains Fomulation Regulatory status
‘whale non-adjuvanted #
Baxter AlVietnamii 203104 e | EMEAY approval ([Dec 08), Celvapan 7.5 ug
Biken & Denka | Ineactivated |
ken (Japan) HIERG-14 Whole + alum ! MHLW* approval {Qct 0T}
C5L (Australia) HIBRG-14 | Split+alum | TGA approval {Jun OB}
HIBRG-14 whaole + alum EMEA approval (Mar 07), Darcnrix 15 ug
GSK 1
HIERG-14 | Split+ A503 EMEA approval (May 08}, Prepandrix 1.8 ug
Navartis HIERG-14 | surface Ag+ MFS3 | EMEA approval (May 07}, Focetria 7.5 g
Split + alum EMEA approval {Jul 08), 30 ug
Alletnami 203104
Sanofi-Pasteur "
Split non-adjuvanted | FDA approval {Apr OT), 80 ug
Sinovac (China) HIBRG-14 ;"ﬁ'hnbu non-adjuvanted, China SFDA& approval (Apr 08)
Live-attenuated, Collaborative Research & Development
Medimmune i e ] intranasal Agreement with MIAID
TP EMEA : Enropean Medicines Agency (" Source: WHO and iFPMA)

2 MHLW : Mimlstry of Health, Labeur and Weltae ilapan)
T TGA  Therapeutic Geods Adminismatien damtralia

6. Influnza Vaccine M X=J}
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Flu Vaccine Production Facilities

Canada - GSK e Y0 - o China - Sinovac
> fo. Germany £GSK, " ' .
A Novartis

Austria _
izl Czech Republic Bajter y

" Netheands - Solvay —s=

~ 1 UK - NOVArts, ———— - - ) v
s, Powdarmed [~ Ph- ot Jepd s Bk,

KUY 7 B | 7 Rl & Denka Seiken,
E 4 LA {67 M L Jkoreall . Kaketsuken,
TR -y ' IGE: i, Witasato
France - sanofi pasteur o X st NS

Swi'zcﬂﬁ!d '-_._'ﬁq_mimmult—

Us - Medimmune,
sanofi pasteur

]

!t:!l.‘lf Mt ) Ly
4 Australia - :5L—1 Y

.."II .

o T 3 |nfluenzaVaccineSuppl;rﬁ

international Task Force

7. 2L} Influenza
Vaccine 7}j& si=l
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LIE USFUR (H5N1) HIOIHLE ALRSI0] S0] S8 BHUMS THY
810 Wil M= 57HE FSH=224 LUE US[UX iRHM SSH22 OH
& s =7 98 75

s Gl UE 1789 AlRle] 83
SIAMAIBI(I/11 Ak (step 2)) & BaH OHEIM, REM0| USE AE AFZHR)
mock-up WAIS| ZLY HE U ALE 817} $IS

Ll gl gl =k Al o] mock—wp Y1 SRl

o ok E el e ROMP A8 S AR R0 )
L o e Rk Tt Wil L L T

Flu Vaccine Production Facilities(=L}{)
7 S AR ALY

- A E 25 100 km
- RIUROIORE, TICHAIZE &

1

N Al B 2
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= MEZSEIT0km

L -ge Rl S EZEHE &
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St Sl=S T R

= ¥ x|
= ZE A2

= F£2 Al4

= B It d
o A= 93

DEHAL AHARA| N
= i 73

12 10004
1 200644 4 ~ 20084 9

: dE g
: X 3eky,

a5 o 7849

(H) 2,0002t =
ST Wi

= MAF O ER : [ZPWA, U= HUWAM,

MEZSTUNM, =SWAE

Al AN 12 (Influenza vaccine)

= cGMP level
+ BSL 2+ (Avian Flu Vaccine)

+ Designed by Specialized Engineering Company in Europe

Production Capacity of Seasonal Flu Vaccine

k eggs! Days/ Working 1 shift/ day 2 shifis/ day
day week weeks/ year {million doses) {million doses)
135 T 26 20 40

{Seasonal Flu Vaccine, 45ugldose)
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Manufacturing process

Inoculation Purification

» Cell culture-based manufacturing

» Adjuvant technologies

~ Extension of manufacturing capacities
» Universal vaccines

» IMeedle-free administration technologies

SN\ AR
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o 4T} Sl '!H.\_l 2 Z Influenza “”f‘*t('-":’* 2.0008t
CA MM II=E, EREZ A4S 4| BSL 2+)

- EsAIE IIEHI 20104982 A H 5 JF Peramivir
(Neuraminidase Inhibitor, Z o = AMH|)

« TI2H2(HMHICH LK Bl H)E Live Attenuate Virus
BAl e B
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Anti-HBV Active Compounds

Nucleoside analogues = Lamivudine = Emtricitabing » Elhvucitabine
= Entecavir + Valiorcitabine
= Clavudine (KOREA) + Amndosowin
= Telbivudine * Racivir
- LBGO3G0
Muclkeoside analogues = Adefowir dipivosil = Tenofowvir = = Alamifowir
- Pradefovir
Cytokines = Interferon alfa
= Peainterferon alfa—Za

* Approved in Europe
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Listen & Change
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Listen & Change
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why SNS ?
Ready to Listen

Push to Change
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Smart customer
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Ready to Listen

10 years ago : 2000
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10 years ago : ADSL
NOW : Smart Phone

No rules, but direction
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What to listen
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Worst case
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M4-3. @ollehkt Messages
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M4-3. Eollehkt Messages

M4-4, @ollehkt Followers: by timeline
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Listen & change
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Process, not an event
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O Listen & change
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* The U.5. contribution to ILM is the Anchor Nodes Project

= NASA conducted an Anchor Nodes Science Definition Team and
Engineering Pre-Phase A Study

« Two mission concepts were developed by MSFC/APL based on SMD

direction:

d-node . 2-node
ASRG Mission Concept | o 1 Battery
$A3E6M Cost Esbmate (FY 10} S60TM
Fa90M Cost Estimate (RY) SE50M

TOB/260 kg | Wet mass (cruisaflander] | 1164422 ky

Arlas V401 Launch Vahicla Falcon 8 B2
128'W Power — cruigs 95W

Powr - surface ops
15H1SW {daylnight} 5626 W

i years contnuous operation, induding kenar night
il instrurments: ssismometer, heal fiow, EM scunder, lassr ranging

ILN ZIg &Y (4)- 0= BY
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ILN SOI Sign-up with NASA

ILN Technical Committee Kick-Off
» Organized ILM Technical Committee (EDT & SDT)
» Defined the work scope of the committee

ILN Technical Committee #2

ILN Steering Committee Kick-Off

ILN Technical Committee #3

SDT & EDT Splinter Meetings

Draft Plan for Korean Participation in ILN

KARI-NASA Meeting at NASA HQ

ILN Workshop at Daejeon

ILN SG Meeting at Yokohama(PtS L H THEH)
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University |Department
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Web Site
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