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What is HESI?
What HESI is NOT.
HESI's Emerging| Issues Process.

HESI's Scientific Portfolio.

Agpicultural Chemilcal Safety Assessment -
(Aniexample of the HESI approachto
improve Risk Assessment.)

Final Words.
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= Health and Environmental Sciences Institute

To stimulate and

support scientific research and educational
programs that contribute toithe
identification and resolution of health and
envirenmental issues off concern toithe
pulblilc, scientific:community, gevermment
agencies, and industry:
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What is HESI? (cont’d)

E B & X

*»Global scientific organization: High
guality scientific papers, meetings, and
research.

“»Transparent: Allwork is published and
publicly available.

“»Membership-based non-profit:
Companies pay annual fees to be members.

What is HESI? (cont’d)

<»Diverse: Academic advisors and
government scientists are critical
participants in projects and have significant
Input.

“*Responsive to a Broad Constituency:
New'research pregramlideas solicitedifrom

industry, academic and gevernment
scientists internationally:

International Life Sciences Institute

Global Organization
ILS1 International Committees

# International Organizatiens
Committes.

ILSI Center for Health Promotion
© Physical Activity and Nutrition

© Project IDEA (Iron Deficiency
Elimination Action)

ILS1 Global Branch
® HEALTH AND
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Play a lead role in identifying and
addressing key scientific Issues.

Ensure impact of HESI's scientific

contributions through partnerships &
communication.

Increase recognition of HESI as a
alebal scientific’organization.

Ensure transparency of scientific
procedures and communications as
eachi priority is addressed.
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Agricultural Chemicals
Biotechnology Products
Chemical Industry:
Consumey; Products
Petiochemicals
Pharmaceutical Industry,

31 members -16 public + 15 industry.

Global board — France, Germany, Japan,
Sweden, U.K. and U.S.

Exemplary leadership in toxicology and risk
assessment — over scientific
publications!

SO leadership on HESI BOI: 4 former

Presidents; curient President, direasurer and
Counciler.
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Not an industry trade association — no
lobbying or advecacy purpose.

Not a professionall scientific society —
individual scientists cannot “join.”

JSSUES.

long-term  scientifici Issues:

Not designed to address business/ product
related issuies — HESI works on scientific

Not (necessarily)ra short-term fix — HESI
project ebjectives tendltoraddress mid- to

Board invited to participate.

Key stakeholders (academic and
government; scientists)invited to
participate from around the world.

Annual solicitation of new topics and
areas of concern.

All members of Assembly and HESI

Survey. distributed every July-August.
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Members and public sector scientists (EISC)
identify and prioritize emerging issues.

Criteria:
Regulatory initiatives with opportunity: for
scientific input.
Emerging methods andl technologies.

Basic science issues related to safety,
aSSessment.

Current Industry concenns.
Significant; public healthrissues.

Robert Lindenschmidt (P&G) Dan Casciano (US FDA - NCTR)

James Gibson (East Carolina U.)
Norbert Kaminski (Mich. St. U.)
James MacGregor (Tox. Cons.)
Canice Nolan (Euro. Comm.)
Raymond Novak (Wayne St. U.)
Martin Philbert (Univ. Mich.),
Kendall Wallace (Univ. Minn.)
Hal Zenick (US EPA - ORD)

Neil Carmichael (Bayer)

James Sanders (J&J)

James Bus (Dow)

Lois Lehman-McKeeman (BMS)
Ruth; Lightfoot (Amgen),

Richard! Phillips (ExxaenMabil)

Identify issues with potential for resolution.

Create partnerships among scientists from
government, academia and industry.

Develop sound science foundation for
emerging| regulatery: andl public: health issues.

Make significant contributions on an
internationalllevell (gleballbranch):
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Project Cornrnittees
= Cardiovascular Safety Assessment.

Tachnics C(‘ | ittaas . . .
lechnical Cornrnittees s Dose Dependent Transitions in Toxicity.

= Agricultural Chemical Safety Assessment. s PPAR Agonist Tumorigenicity.

3 Qggg&ag@ zfs(s;:snsor:nngﬁ? to Mechanism- = Structure Activity Relationships Database.

. DeveIoEment and Application of
Biomarkers of Toxicity.

- Developmental and Reproductive Ermerging Issues Subcornrmittees
Toxicology. = Biological Significance of DNA Adducts.

@ Immunotoxicology. s Cancer Hazard Identification Strategies.
= Integration of Biomonitoring Exposure Data = Nanomaterials Safety.

into the Risk Assessment Process. Ph Kinetics / Route-to-Rout
= Nonclinical / Clinical Safety Correlations. Ext?’a’;‘gfa%gﬂf* cs fRoute-fo-oute
= Protein Allergenicity. = Development of Methods for a Tiered
s Risk Assessment Methodology. Approach to Assess Bioaccumulation.

= Impact of Positive Results from in vitro
Genotoxicity Assay.

17

SHEDKER (6 H29H) - KIEH (6 A30R) -£EH (7A1H) ICEETHESINS
BRG0P —2%] TIOHFON 2D TAT Y MIDOWTHOERZITVLET, R
AE—tyia VTR RESHICEATIMREFT/ ITITILOVRITEAA Y MIET S
MEIZODVTOHREK. TLT. 6 B29BHIZEZ VFa vt +—CTEERDBRFZR~NDEIE
RICATRRI—12TI2DOVWTOEEZITVET,

(8) REOREMFAMIOC Y +

40 FRIOREMEEICHT IF-GERRNEEHR

INETCOHES I DFHORMNL, BEDREUTMIOVWTHRHLIEZZELDEY
(ACSA) IZ2DWVWT M LEWERWNET, ACSA (X HESIDRAIE AEZERAL. BEDR
EHFEOESEFEHELI-TAS Y +TT [R18], COMBELPLEVE I DOTOERDF
T 1999 FITHIBEIN3DTT, 2002 ENSIEIMERZRERICKBLIFINATREEFTHLNTSH
YUETDTH6ERICHE>TEBLTELILIZRYFET,

CHEELDENIE. EEOREMUTFM-DOLT, DIEAEL . BENOVELERMOHK
BLEC NBMBEIANDLRVGENERS L S5GHFEE. E- B - FRLUFEFIHAKTH



BHEROKZMHOY FoMH

L. BREZER/DIEVSZLIZHYFET,

An example of the HESI approeach

Project Cornrnittees

Technical © it = Cardiovascular Safety Assessment.
aC € orritreas
EEmEnm ﬁﬁﬂ%ﬂ%ﬁ EEEEg = Dose Dependent Transitions in Toxicity.

2 Agricultural Chemical Safety Assessment. il . ppAR Agonist Tumorigenicity.

: ﬁgg&'ﬁ?{.‘gﬂ( gfsgg‘sommeiﬁf to Mechanism- s Structure Activity Relationships Database.

= Development and Application of

Biomarkers of Toxicity. - . - "
+ Developmental and Reproductive Ernerging Issues Subcornrittees

Toxicology. = Biological Significance of DNA Adducts.

» Immunotoxicology. = Cancer Hazard Identification Strategies.
> Integration of Biomonitoring Exposure Data [} . Nanomaterials Safety.

into the Risk Assessment Process. Ph Kinetics / R R
= Nonclinical / Clinical Safety Correlations. Ext?’;;‘gf;{;;ﬂ.e‘"’s oute-to-Route
= Protein Allergenicity. = Development of Methods for a Tiered
= Risk Assessment Methodology. Approach to Assess Bioaccumulation.

= Impact of Positive Results from in vitro
Genotoxicity Assay.
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To provide a mechanism for reaching

consensus across sectors (industry, WEWSRKRENHY FF .

government, academia, and non-profit)
on the development of scientifically

ACSA TC Mission Statement

credible and viable metheds for
assessiing the safety of crop protection
chemicals marerefficiently, withr fewer
animals, and with fewer artifacts.
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Many assessment methodologies originated in 1960s
and 1970s.

Knoewledge of toxicology and testing| capabilities has
increased dramatically in the last 401years.

More soephisticated and demanding|potential health
impact assessments are now. required (e.g.,
Intermittent exposure; susceptiblie populations; etc.):

Multi-sector, international interest exists;for
determining whether the process can be made more
efficient and accurate.

K20

BASF, Bayer CropScience, Dow AgroSciences, DuPont Crop Protection,
Monsanto, Syngenta

Dutch RIVM, European Commission, European Food Safety Authority, German
Federal Institute for Risk Assessment, Health Canada (PMRA), INRA (France),
OECD, US EPA (OPP, NHEERL, NCEA)

Imperial College London, Johns Hopkins University Center for Alternatives to
Animal Testing, Medical College of Wisconsin, Michigan State University,
Mississippil State University, Universita di Padua (Italy), University of California
Riverside, University of Nottingham (UK), University of Southampton (UK)

CIIT Centers for Health Research, Pacific Northwest National Laboratory,
toXcel International Ltd., Tox Path Inc., The Weinberg Group Inc.

E21

Introduce greater flexibility — should

drive the testing strategy.

Incorporate the use of a -
develop a “basic” testing package (i.e., Tier 1),

with subseguent tests (i.e., Tier 2) built on Tier 1
results.

Emphasize the impoertance of

Integrate improved understandingl of

22
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24 hours or less Repeatedi short
periods over an

extended time.

As) predicted by,
probabilistic
exposure modelling.

1 to 7 days

1 to 4 weeks
1 te 6/ months

©ver 6 months

23

SABRE database (Safety Assessment by Refined
xperimentation) constructed specifically for the
HESI ACSA project.

Includes data on 65 agrochemicals from the
EPA/OPP pesticide database, representing all major
classes.

Compared dog), rat; and meuse as hasis;fox
establishing RfDs:

Comparedistudies, of:different duration as basisifor:
establishing RfDs:

K24
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ERDOBRBOHRTFOEHEZERICAN =R LMD
BREICETHIEENRFY. VRIVFHBICEWVTERENSE FADOBRBHMEICET 515H %

RYUANnSZEZBELFLEZ.H23IC
RLELELSICEHNGEEOREL
5, REIICESABREJEFET. LWAHLA1LESE
NEZONDDOTTH. BEHBLIRE
NIEEBFE ML ELFRIIER T
WEETIEHBREOTREEOHIEES
i g A= 1Z(E. EE OB MEREEE LA
UBRLGVLEREDFM&IYELEELDT—
ANBRINFET,

2. B8, pEE V- -RAEI. E L
~DRFESFT VAT, ThEh, 2N
24 FFEILLINDOKE. EHE 18,25 7H
REWS KDY EREOBRFLARICL
N> TEMERETHIENSILITH
YET, MEHICIRET DHEEEITTAHL,
Intermittent (BRERICRERMAHLNTLES
5E) DEEZBET LI LLEEDHE
TIXEETY, COHE. —EDOHMAIC
RUBSNIEHRBEOZEZRAT S
TG ERBUETIVIZE >TH
AEN-HEBRBEOZELHETICANT
WET,

F— 5 LB & > THNORBRMME
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ZNTOEROBT ISABRE T—2 R—X [ EWVS HEDMESNTLVET SABRE [X7safety
assessment by a refined experimentation”DEBEXFZH B TT., COT—FR—X (X
HESIOZ7OD Y bDEHIZ. ICEPADBEBLREZRELTVWESI VDI VA ENSRE
SHDOBAICK>THERIZEDTT, COT—FR—X[E. EPADHF®D OPP IZH 1= 65 D
EEODT—2ZEICLTHEY., TD 65 OREFTIELEEDEFELZRAXRLTCVET., 20D
SABRE T—AR—XIZEFENDET—RIZ&>T. BEEOLREMFMIA LT —2 DLLEA A
BEICAY ., FHENHERELTHTCSR fDs (ZRAE. HADAD 1=1HERHFRTE |24
L) NED&SIGRBRT—RICE > TEEFHINTVEINEWS ZLEZXREEWE (Fy b7
DR) EESEHRT -2 THRELEL, BEEORLUFMOSRMGENIL, SRAEZH
II$TSHIETY,

CDT—AR—XZE . BEHEORIVPNANALESHBROT—INEENTULELRZD
T.ZTDS5EDEDHBRNSRBAEZRET HHOITEHLNATVIDONEVNS ZEHHET L
EWERETT . Thbb. COEXDBEMIEL. EPAD 65 BEICEHT T2 X—XZHAL. R
EELTEREINTWSESEITFELGHRD > B, BED Y RV FHEIZERICHEIL > TLLHHERA
W DOHEDMEHERET S ELTLE,

SB. HIHFALELZVD 2 DODRERE. REAVWERERTT, T—2IR—XORFTDHER. Ch
FTERSINTER 1 EFROKXITKDH -
T. EPA[F. 90 HEIDGRERTH+HATH S
EWLWSARICBWTEYET, £, T v

ACSA Task Forces

SIS T FMZOWTIX  HRICE>THERETRMT
Dr. Hugh Barton (EPA/NHEERL) AHERER (BLEHER) AHBIDTI M, D
Dr. Tim Pastoor (Syngenta Crop: Protection) . .
5L 1HRBEOT—42THH T, 2#HK
SV StEMICHIOXICI/AIESKIEOCE e . -
Dr. Alan Boobis) (Imperiall College LLondon) BEOT—R2IEHFYEBETEHGWLELS
Dr. John Doe (Syngenta: LLtdL) _ & 75{1,)75\ T % < L\asj-o
_ Life Sitele)gs Talsik Foros
Br. RalphiCooper (EPANEHEERL) . ——
Dr. Jim Lamb (THE WEINBERG GROUP) SODRHEDEESF
REQORLUFECET HHREDIE,
E25 M25I12HYFETLIICID2DHRRIC

ANTEBROFBZLTEYETS . RID
SHBEREADME (EYDERNERE) TT, RIX- 7 - KB - PR LV EAPLTY,
EPA £% (V0P 0%) ORRACODMEEZMBELTEYET . RICEEFMHEICETS
AHET, CHELEFFMREEREDRTTEHZLTHEY T ZRRICFTAITRT—D, OF
DEEDWAWARERBEICEITHBMHICOVTOREEZT HPBETIMN, EPA &, BEaY
HILE Y F TRRXEREFEHRER (NIEHS) OMEEL > AMIFIEL TLET,

F4F7 77O0—F : BEMIZHERZT S

L0 RETEDTVWESIAHE, HI26ICRLEFETLDICEBMICEHERZT S Tier
Approach &£ LWVHONBED T, ADME ICEALTHID7 TA—FZWMo>TLET ., RUDEKRM
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data crucial for dose selection,
half-life determinations, and identification of
major metabolites.

data needed for study:
interpretation, absorbed dose estimates, and
duration/route extrapolations.

data te support the
understandinglefia compeund’s mede off action
and allew/therderivation of pharmacodynamic
concordance:

H26

-Time Course
-Metabolites
-Bioavailability
-Saturation

Route-Route -Recovery.

Animal to Human - RIS k’
Worker Safety

-Route
-Age
-Species

Interpret

Mode of
Action

Internal Species
Dose Differences

27

comprehensive analysis of all organ systems
using clinical chemistry, histopathology, etc.
Include indicators (trigger effects) for specialized endpoints (e.g.,
immunotoxicity) in Tier 1 studies which, if negative, give a high
level of confidence of no relevant adverse effects.
studies to quantify: more precisely such effects if
relevant for risk assessment, and explore mechanisms.

Choice ofideses and dosing|regimen guided by,
and

28

13

7 Tier 1 [IBAT—2 2B 5-ODORERE
T. AEHRTE. FRHOBESLUVEER
HYOREICBLELGRBAEENE T, X
25 2 E&FE Tier2 MR TEHA., 2 TO
HRTHELONSGT—2IE. RREBEROAER
[CHBELGT—4, RIRShT-FAEDHTES
LU, ELGHBR5HBCEBRERRTOT—
ADONMBICTEZD LS LEHREZR D, £
22 IO TVWET, REBRDE 3 K
Tier 3 [EEBICHEHERNRN-IFEIC. £
NBES V- ERAKBTEZ >TWLS0D
MEWS T EFEHEL, REBEEHO—BE
BEHI-OICRELGRBRZTO>LICAE
UES,

ADME DOFRERIFWIR. 727, KB, #hit
DEMBZEZHTAEIANZLTVEITAN, Ch
M., Tier 1 & Tier 2 DER T, RDFER
DIEREHERL. BEOTREELANAE
DHEFEIZEET % Tier 3MZRZFBLET,
HEIBFEDEED YRV EZREST HEHMT.
ChoZ2TOHEBREBRBEERZEAL. &
YUEWEHRBRZHFBELTWHWEES,

B27I1ZRbLiz&SI1C0 BRIR - 2% - K
B BEHICRET AT 2 EERT STV
V%EL. EMRROFERFTEHREBLT
WEFET,

2EEEIHROAH - -HETEREL
HERERET

2812 HFMICOVVTHRIILTLNS
GI—THEETE L1z Tier 1 & Tier 2 DEAER
DANBETY ., PIDEERE Tier 1 (X, &£
PREEBREOHKEN N CEEB~ADEE
ZHRENIIHOMITHIEVSEET, RES
., RERESHE. LS KOG E®RTY
FRADFDEIZTELELDEBELEENT
WET . Tier 1 OFREBREEMERETHNIE,
FEMEALGVI LD VHEIIEEAONE



T, &BIZ Tier2 TIX Tier 1 THRESINE-FEHERKIZDONT, SHIZEENIZHRELERED Y
ROTFHERAADVKMZIRIT, FEEFOAD_XLEFRET HEWVNEEICHEY FT,

CHOEEHFEICHTIHBROERRICL--2T, AE

RELIVREFERZREICE, BIZERE

Consider existing data,
acute tox, genetic tox

Rat 28-day study

Dog 90-day study

Select “relevant” species

2-28 days RfD 2-28 day RfD
from 28-day rat from| 90-day dog|

1-6 months RfD, 1-6 months RfD.
from) 28-day rat from| 80-day dog|

Carcinogenicity; Carcinogenicity,

29

is “relevant” is “relevant”

1-day RfD from 1-exposure rat 1-day RfDifrom 1-exposure dog

Over 6 months RfD; Over 6 months RfD
from) 1-yr rat from) 1-yr rat or 90-day dog! FH j— %) = t iﬁ -G % fd:

fiom 24-month rat fiom| 24-month rat

DEYVOERNETES
LU, EROBRZIRR
DFHEEEICANL
52 EICEoTHY.
ZOERIEITOTS
LOMBPIZHEZ &S
[CLFEY, REDOHMH
HTIE. EMEREDHT
(X, REMFFHBOEL
[CEMET 5D HIEH
T. EE. sHEHRO
HEICCOEREE

LMRIRTY,

M29IC;RLEFL
=& 312, £5FMHIC
B9 dATIE. &

DRATYTRIRMEEHLECEREOFEET AT P ERFLET . E2BETE. Sy FEAL

=28 BB EHBREXRZAW 90 BREREHBEER LTI . o DHBOHERIZL - T,

FIRETHEEZRRT IDICEULGHEBRIMEZRES Y MALRIZEIZHRYFET,
COFER. ALY FEFESONKYBETZENSZE, 2FY. Ty FOHRICKY. 8

Dosing to/PND; 70 of subsets of F1 pups (with
neurotox, immunotox and endocrine endpoints);

study continues to a 2ndl generation, if triggered.

Similar to current guidelines but dietary desing
prefemed andiwithradditionall key markers ol maternal
toXICity/exposure.

K30

REMNREL. VRIVFFEMNERSIND &
WS Z&IZhnE,. 5y bEFE->THRERE
EMELET. 2L T. 1 BOBREICITAH
BT IANCDSRAZE. 1~647AD
BREICE 28 AREEHRT—42ho0DS
BAE. 6 s AULDRE|IZDONTIE, 1
EMBREHBRT AN ODSEAE. L
THRINAMKT 24 » ARSHBROERTH
g dEWNSZEICHYET,

BRI, T LAREES ALELYLZ &L
ST EITEhE, REFE->T, HEKREH
BRFELIF 0 B ERREZERL. S8R

AEZRELES. BL. ENABICEHALTEPREYS Y FEFEo-HBREERET HE WV SFIC

BTYEY,
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FAITRT—OHHROFE- - - BEA
DFPREER

R30S AIRT—CEHRTSHE
Exposure studies or refined exposure BROFHTT, CCTREFETO 21K
estimates. FIEHRIZEDL-T. OECD ) 1 H#HH%E
FERRERD JO Fa—LERLC &K S THEK
1HAEER] ZRIBLTVWVET ., CORER
[CITEMIEILXT Y bEFEVNET, £ 70
ARETHREL. 1RO REYDO—ERI
DT, WS, RESE. BLURS
WROTVRRAVFERRELET . TD

Focused second tier studies to guantify.
and/or characterize specific effect at
biologically relevant doses; €.g., second
species develepmental, neurcbehavieralletc:

EE ™~ N o (v = NIs
B3 ®R. DEABNIE, 2 HRORBRERE
LTEBLES,
RESHOHRZ
T 5I2H > TIE.
VHXEESIEE
REBLTWEY, C
Integrated approach to evaluating life stage effects, systemic h'iﬁ&ﬁbhf L
toxicity, and kinetics. N S = o
Testing guided by exposure predictions and findings of BAARZA42ET
comprehensive 28-day rat study. 2545 L) 77 <
Dosing based on kinetics and physiology. hiixb )78 O?T
Several durations of exposure evaluated. ENAR /Eﬁﬁ?ﬁ%?ﬁ‘*ﬁ
Full utilization of animals in each study via thorough analysis of .
clinical chemistry, histopath), etc. F':‘ Lire é ;h’—c ('\35
Reduces/refines animal usage. 4, Fi-. @E;E %3
Flexible approach for further testing and decision-making.
A5t ora—
(=3
Tlesting focused on endpoints identified in Tier 1. )I’O)E&E ZHHEL.
Flexible study designs. BREOHNINESEZET
Mechanistic data explored. .. .
JHEEZEML. #®
M3 2 BT HILEEL
TWFET,

M31E54 7AT—YICEAL T Tier2®7 7A—F & RLTLTWVWETMN. 2 ZTEHEERIC
BEMEODN-EEDBRECTVADOFREER L TAHEZRELTWET, Tier 2 TEHRET 5
HERTE, £EYENICRETREICEITH2ERENLGEEDTEEL S EDHERA, HESMEOIT
HEERETIE2OEYEDEREV S FRICERESETTVET,

Tier 7 7O—FITK > THERBZHES L. SVNOERBZERST

RIEMICHRENEAMERLIZON, B3 2TY, Tier 1 DERMERERE, 5S4 ITIRT—D
ZxtT 58, 25FMH. ANBEZIMI 27 T0—F2HEe L. BEFRAELRENES Y +
ZAW- 28 BRI SHBOBREZHOLY ECHELEFT,
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Tier 1: Base Set

Systemic Toxicity Provides Data for Tier 1

Acute Toxicity
Genetic Toxicity
Metabolism
Bioavailability and kinetics
Dermal Penetration
28-day Rat Dietary*

90-day Dog Dietary Tier 2
Life Stages Data for Tier 1*** Case By Case Decisions

F1-Extended One-Generation Reprotox Study From but not limited to:
Rabbit Developmental Toxicity Study More Detailed Mode of Action Endpoints

) ) ) ’ ADME in Fetus / Neonate
*includes consideration of neurological,

immunological, and endocrine endpoints Further Neurotoxicity, Immunotoxicity
**optional ADME in pregnant animals to guide

dose selection Further Endocrine
Testing Late-in-Life Sensitivity
Second Species Developmental Toxicity
Second generation in reproduction study

Exposure
Assessment
(often default

models)

Margin of
Exposure
Sufficient?

TESTING
CONCLUDED

X33

BEE. ANEREICEDE, iIEEIDBEI T UL ZFFMLET,

TNZTNOHBRTIE. £LFRE. REABFNREBZEOIMZLEICEREL. ERIME+
MIFRALES,

5ot Tier 77O—F % LB EICE>THLMIZRELFYMEEZRS L. SO ER
FRLTCENERDEZATVET L, ZEMEOHLHHABREETZAREICL. SSHITHRETT B A
HA=RLIZET BT DRRGHEEZRHLET,
R33NSGETDTEEDICHEYZETMN, ACSAD Tier 7 7O—FHEBAT S EITELHT,
SETEEERINTOWEBRBZHLO L. SPMOERBERS T EWND S EMNAREICLS>TE
TWET, BAEERSATOIRBOS WL 2MABBRAESATVETA, Chixh<<ETD
65 L EDEEIZET HEHREMALNzSABRE T— 24 R—XDAHICEIVWTHTELFERTT,
COMREDERICE DTS ETORED RN EREMFMOFRMERIMICEZDLS5GA
HIFTBHINATETEVWSDTTN, ERICCNZTEROAHE LTRSS ES2HIZE, O
TV, BER - ZHRECICITEHEORAEENCOZLICH LTEBEEZRL, #HELEISEWLWS D
ST RITNIERY FEA, COREBAEHIEIELKED EPA DIEEEN S LI
EMICRTANMLLOATVET, T-EEMLE OECD DEEBETHEARY EIFoh, BEDYR
JEHMEDERIC T 2HADEBOMLEEHEL TLET,
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ABERESHTHERHYMNES TEVVELT,

“» Thanks!!

“Any guestions?

“\We welcome your comments.

“WWe welcome your participation.

Final Words

E34

BERLE

BE 1

Holsapple :

BEOREMRBICOVTRAVET, Tier VRATAICEWT, XEALV=-9 B
FOHBREMEICIT O TEFEZIMI S LIIHMMICHABYE LW EZER
WETHA, Tier 7 T O—F2#HHET H=-HICHESI FEDE S HBEMNTELTSE
TWETH,

TR 90 BRI EHEIE. 1 FHBREHBOBREERTEDOHIZITI LVSHLE
DA > =TT A, 90 B SHBROBRICE DV CFHEZERET 5 AR
2179 51546, EPA XEBYOHEEOL., BREEENHREHEPLL T 90 BED
HBRCTH/ONSET—IDHKRERESEIEAEEEZEATVET, 2FY. #kD
90 BB EHBORARET LY. 2<OBYWEFES ZLICHYET, LML, Th
[C&>T. 1 FHEBRERBEERRET IVLEN GBI LEVSRKELNDEFT, 1 &
MR GRERZ L < TOIC. 90 BB SHABRZEICAERENT-HDRERE L TH
BRI 2DTIELEL, £ 2LV ELET—25B5-HDOHBRICLTVWEET,
BEEDOHREEZULNMIFERICEELBETIOT, TOLHIZE, MHDERT
EMBREDT—FZFWMY ., ZOT—RIZE DI TR ETREICT H2EHDOEEMEMN
HYUFET, EROBEZHET BHIC. Ty bBIURICHEITEHEE LIARNENREIC
Bd5RBREEREL. BICKS L-AEZIRETLIOTEHEL. ARBREEZI0E
TEHLSICHBR IO S LEHBELET,

ZIT. 35— ERIALTREELVWILELT. EORBREERET 200040
DDREIFEPADF > T 65 BEDEBRODT—2DOAMICEDIIFHERIZE NS
ZETT, TNIZKYFETE, XD 90 HERERRBRIBRERERED-HDFH
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BR 2

Holsapple :

BR 3:

BHEROKZMHOY FoMH

AEBRELTERSATLRIZEMDD LT, TORRE 1 FRREHBRTELOND
TR EERRT HE. 1 FRABRSHARICEVTHEIZEON-FERIE. FHAE
PEMEFICEALTHEFEEAEEN O EMHBALTVET . CODTDEREM
5. EPA 4 90 BRIREGHBRZL 23 ECERATNE, SoITEHRABLONSC
EITDNWTHALBYBEZR>TETLWLHERWVET,

REOZREMFTMO-ODEBYERICENT, BYPEELL LY., HERAM
ZRECTHEVNSIZETYT & RRMICKREMZFET SRR LT —2HRT
EEVEVN2ERENELDIEENLNHINERSIOTIA, TDRIFMEATL &
3 H,

CEREELTIN, K SADRBREZINELT - TADFELERMNEL
NBZEVNIHIFTEBEWEWSZEEZTEFET S, BYICHRHASIA-HBEET S
DN—BEELILTY, SETEEYUNERICADTES VWS EILLEIZZT D
MEWVWSZLEEZBREICANTICHEZRELTE-OTYT L. HESI OHEM L H
LE=-A# TR BVRHICERBMICE T REOKRANERE, KB, B EE L.
ZTOREHRZBRELGA OB LHBREEZLET, k. GRETHRZTLH L
NERINTLEITH., SHETOSHEREVS LD LT LEEEDEROME
ATOREHFMZIRIF-BENVENSIZEEHYETDT, TS50 >-FAEZFIE
TIELETEFET, SRAZICED IV RVDFEMTEMT 57— 2 #12ET 5
ERZERMITEIRT 52 EMNFREICRY ET,

SHIHBALEHESIMTEH L TWAAHIEHETELREMETIE. Z59h
FESHBBETHEEVSRETLLIAHY FHA, ERITITHRIZERY AN S=HIZIE
CDVRATLTOODTWIEAILERIAT A ENVETT, TDEHITEID
Tier VAT LZEF S IERELTSERICEDODNTVLIEREDT—25HL5—E
HEWEBELTHBIEVWSIESLBAENHYET, £I—DODAEELTIE, BED
DEREHIZEST, BAERINTVEIIRNTOREREZL>TEEEZL. —AT
#L < HESI NMRIBL Tz Tier PATLATDT—REWMH>THT., TOWAZLE
L. ZBEDLGVEDAFH LWL RTLATELNDIEVWS ZEEHRET HEVSAHE
RHYET, HESI ELTHL IS LIEREZLTEBYFEIA. EELERERD
CEDTEHEYHBZLOHTCLE I ENERT., BEDEREREFREILT:
YU, EFDOBEICEZFZRIEITLSGILEIFERICH O TIFAELHVER>TNE
E

HESI [FARDBEECERICEAOLIBMFHNLGHEEZEZEASARTHD NS E
TIhob, BEZFEICL->TVD, RIERHERCEERBSHRBIED K S GRER E
ZEITTEDZLRETELVERVWETA, HES 1 £K& L TIEGEMGERN
HELLGHERBEOMEICOVTREALERBEZEEFELTI D,
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FOANALWERTIDN, FEICHLVERT, 8FZXTH508TITMNLINTT
e CNFET, MHFEDL LLITROIGE,N R C TE-MEICEL T, TDMEM
FEHEHAEZRY ANSBEATHIREICE>TREONTELENMNY T,
HESI [EEZEENAFDICE->TEBLTOWAEAMAKTI DT, HEMLGRHEZRY K
2TWET, 7. BEHEETIECHRENAECHENEZETTIZAL TN
EVNFEVNDTTH, EELRECASETHRAZIETHMY LIFTETEHLVEA -
EEVWSBREADHYFET, LAL., 50 o-AlEL. SRMPMNGHEEZEZZT
WCET, BELWINED, BRITDHZELETELGNWEIATINDT, §FETIZE
WhHHZOMICEZENMEZE VS EHREBICHLASTIENT, WAL
ARREOMELGEDRADEIIICEVIHARFREIZBLTEY EFIA., SED
REEVNSZEITRYET,

EBRBELLGLTSETCOEREZLCRELTHAZ LT, REMICIFITRIC
SELRBIETEAERDBEEZLIFFWEVNSIFBZ SN TS HESID A %17
2T, BRTHEZSVLOSHEA LMY LR IVTHMLVEFE>TWVWSETI I
FY, ERBICEFEICELSTVAVWALGIEEYMEDE MIHT IBRBRREEZ DL
FHGBRZBEDHETEFH L L TIA, ERICHEMBIIZESOTE>EY S
BELTH YRITERAV M ETHGEICETHEEERZEHITTLESDT.
108D TEMIOO0ORDIENDEE T IELGHELFES DAL RICHE>TL
F9, ERICHRMIEH T E-OICTHEERELTEDS LV OHEZ L 5H
EVWSECAHATHBENLGRELH >THLOWLERVWETHS, Z0H-YDZ LT
HESI TIEED K SIZH-2TWVADTL &5,

CORELEBICEET, XERERLCEMLEBVFET, THEEEOMEICD
WTRHBEALLTEASC LR REZR(TEVNS S ELEETFTY — FHELE
WT—R %#fRT B ELIETEELA. HESIDIRIBET 52D Tier 7TAEZRDH T
TEIZ. SHEOBRICEFEOBRBLEZEERICANSGEVS ZLERALTETHEYE
T, COTODY FOFTEH, THEHZLETHRISZLETEELEAL., &
MT—2DOFREGRY EEGHBRZBELTVEYS . THELOERZERS 74
EIF HERDOELSIZOVWTEYBVEEZASCETY, ELEMEYHITFTE
FLDERLANDERETLT. REERMNTHLIBREDERIFIONTLETH.
ERICITRICRBENA TN EDICERFELFLVWSALGECATRENGTEZ
2. BENTIKDENHSEBVFET ., SETOEHICFBERFEREICSML
TEWTWELDOTIA, SEOFHIHEAELSML TIEWVT, BKE BiiH FHi
ATEDTWTEIDTEGLAER >TVEY, CNETOFHEAER EH L LT
RRZHERL, THERBOELGDIVRVZREL TGN EE2HET IS
FEFERESIMNSZ &F, ELARBHELTULET,
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 BREOREMERRLTELETY, ETHEBLOTVEEZHYNESDE
WEL, 3DERLET ., £1I2, COAXREZRAISHE. EDLK L VHEREY
EROTCENTEDDTLEID, BEET2EQRECHTHRANVEVERNET,

FT.0RBYWEEDS SVWELEEINEVIFHEDL LTLET A, #30~40%
CHBWERBEFET, FICKETIRIZDODVTIK, FEEFHICTESLEFHELTYL
iﬁ-o

FE212, Tier VATLTLRLEINB2ICLIZY, 26 3ICLIFEYTHE
EFICIXENHET 2O ESEELIZVTT, EICE>THES LBEVWETA, A
KESELEIMNGERSEDLLDETHEIHLHYETDT, E5L0W52 L%

BESINTVWEDOLNHERWVWELT, B-FHRLET,

F20EMICOVTI, —RITREAN T SMELESEEATVET, TR
EOMICHKROMEZFZFRALEISEVSEHNHY. T, BERMICBVOHEFZ
WMo EHELLTREVDEHLZEVWEWSRBELNHYETOT DA EL Tier 7TA—F %
BRELTLWISEVWSEREHDERNET, T, HEELT CIZRITFANRLTLS M
HEVSIRTEHY FHA, Tier VATLZBEALEIEICK2TYRI ZHBOL
TLEL2EYLTWEWEWS BIEZHEILT BICIIREANIMNS EBNET,

ECAHT, BATIITHRENHIH T 200N LV ERDNAIDIEES V2R T
IhH.

FhES. KE EPA OTHE &HiEE LI-EBAHY. £T5< EPA THNIIE.
CO7TO—FAFAREEEBNET., LAL. EIZIKG)iﬁn~ BHANEEEMTED
DlF. THREOQICEETT. T2UEOFEFZEERENRFARENBERER LN THER
SNBHDT, BRFOY Y FTIPENDESGHICHEYEITOT, HELULIGE
BUOEY,

FELDNMCBARDVRATLOANEHTHLONEBVETH, BICREOHFEZ
BRYAN, BRBVOBZEZBES LTI EVWSIRHEESAHNE, TS50V 0P R
TLOEZFLBABATITITADTIELZWLTL £ 50, EPA £ 03 LEREDRE
ERMYANONE VAT LAELD D TLARTEGL, BETGHOA TSRS
TERAAVIDEZHIHTEAREITONENHLHRTEHY FE A,

AXE. BEEGHETLHY EFIH 5. EPA OFKROITHREDNMEIZIE, BADE
Bxé Tier 7TA—FOEERLE LV SEZBZAZRHBELEVEVLSBIZTHLHVF

o

<}
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FEIIT. IR EUHBREVS HLDEFIEFRKEADH O THL LWL D TIRHBELNE
ERSTVWEY . EMRZEBALEYV T 215, BICREOEMARIERNALER L.
BATEENDLLDT, FEVLEMREERTSEHLELTEHETERNH->TH
WA EBRS>TWLSDTYTD, CAICOVWTIHEALIEREBHFLMIL L E
BUWEY,

EINERMIZTONTTIMN, LMCELv b L 30 AEAHYFT L. I

REDHIEFIEUTMOLTEELILETHYFT, CHEHMDKLSIC, XD 90
ARKRERERTIX, SETLIYRELELFRERENMDEICGYES, =2, HED
EMROPTHREMICFZATNCEWVWS ZETRELT, BEO—7FLLT,
SELELERASA DY FERVWTRENLGZHZEI S L—ZVTI2& 2T,
ELGOMAKEDORERLETIALENETSLSIGARANELS LT HHE
AHYET . BFARKEOREBELELERFROREBERLIELFALKIICRASA
FERELET ., BBENAB O T THLIYMHEGZHZEDTI S EWSR
THRFL—Z VT DI ERTEDIDTEGLMNEEZEZTVET,
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