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OEL & OEB Background

» Threshold Limit Values (TLVs) refer to airborne concentrations of chemical
substances and represent conditions under which it is believed that nearly all
workers may be repeatedly exposed, day after day, over a working lifetime,
without adverse health effects.

* TLVsEIEUERESSPRIRE, KFBE/IVFME IATEEZNLEEE
FHE—HRERETZRET, MASTEARAREERMNAISG

» RENXIRSLE— N EERNBERR, BACGIHIAIRE], TLVSOJREAREIEEREER
™RIFEIE A

" MEUERZRIEEIINIERR SRS, BafFie. %5, Mk, 8%
AE. EEFAT %LFL,L&EEET HYRIRR T,
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OEL & OEB Background

* (FmE AN AEEITTEE

L (BT, R, BKE]
&)Occupational Expo
OEL

78|
sure Limits

= Occupational Exposure Band OEB
BT hREle, NEHEERICEY

RHZEWIBELFIES

= OEBRIXISFEBIEREL
Zit

< BIRYINE

" BUERE — EMUEMEHIEO0EL
= $URAIR — XAOEBH . ZETH

Figure 1-1. Chemical
substances in commerce vs.
chemical substances with

Number of Number of
chemicals chemicals in
with OELS commerce

Particulate/Dust
Gas/Vapor

>10 mg/m? >11o 10 mg/m* || >0.1to 1 mg/m?* ||>0.01 to 0.1 mg/m? =0.01 mg/m?
>100 ppm =10 to 100 ppm >110 10 ppm >0.1to 1 ppm <0.1ppm

occupational exposure limits.
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OEL & OEB Background

= OEL = (NOAEL (mg/kg) x BW (kg)) / (UF x MF x V (m?®) x a x S)

= NOAEL: FrIWAEZE(ERKY., ATAHLOAELRE.

- BW: (KB, —ARIR505I70AFitTE,

= MF: {E1IEEF, BUYESEE1E)10

= V: TASNTHRIRARNZSEH, BEEEXR1035KITE.

* UF1: 2EMEERS [ERNAHEEL.

* UF2: 2EMAMNEZERS R REE.

» UF3: RREMEFEATRZERS [ERIAFEELE,

" o EYIFIFEERSIEREL.

» S EEEEHEBREEENESIRMAEESARSIKIRE, FREREIERE.
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OEL & OEB Background

= NOAEL: IRFILOAELRE, NIER10FHZIERSL.

= UF1: ERMEZERSEINAHEEL.
- WRERIMEZILA, ZREELS; WMESNERIA, B2, NRIMEZIA, BN2; MREBINERIA,
BN2.5; MIRGMERIA, BX3; MEMIIIMERIA, B0,
= UF2: Z2REMARMNEIESS I FHELE,
- MNERIFSSEEHARIBE LA, XM RE—IRITE10,
= UF3: RRIEAFERTEIERS R AHEE M.
: %%%34\)% HIMNSEDYIERSS, B/IHB2 FRVAEIN YIRS, FREENS, FETIRIEREAYR,
= a: EYREERNSIERS.

- ERZIRNSREGERER ©~, RIBEOREYFBERESRANGRRERENER, DOk
EYF AR, WIZIEREE.
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Toxicology profile in NIOSH OEB

A/1

B/2
c/3
D/4

E/5

OEB
concentration in
mg/m3

>10 mg/m3
1-10 mg/m3
0.1-1 mg/m3
0.01-0.1 mg/m3

<0.01 mg/m3

OEB concentration in | Description
ppm

>100 ppm
10-100 ppm
1-10 ppm
0.1-1 ppm

<0.1 ppm

ZleE. FTRIEME F0/a) (RS IEEE
BE, FIRERRIEE fl/a PEFHEEME
F5E /5 SHEESE

A5, TREEAREMTE. HEEEIREST /8 R
=AEEY
e, nREEERIMRE. BBUEEORE S F/8 )
SEEY
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Toxicology profile in Therapeutic OEB

OEB/ECB | OEB/ECB Description
concentration
in ug/m3

>1000 ug/m3 RSN EYD )I[EZPS
2 100-1000 ug/m3 KB IESHUNLEY), TJeESREE, mrSt PUREEEE. sERissheE=s,;
RN (ANRZRK/ARRIED) . DIMIE ?nﬁ S0Pz ?Q}E
CNSZ«S%
3 10-100 ug/m3 EXIREAR. TR EEFPERUNTEIENCEYD o OIMEZSYD. B T2259
4 1-10 ug/m3 BANREHAR. FABEEEERN. S EUEE, FBEEMNTIOME. 5. JuE
BRcSIHERBSEMUNSEE. MOANEHETY) 5751 CNS 24, BREIRIIMERRY
L EYD API) ; BB EE AR
5 0.1-1 ug/m3 EXREHAR. rlREEaaNeEias=t, BEREEER TR, BN EYD.
BH e R & FrE iR s S ERIMC &Y Pc BRKER. TURASYIEEYD
( ADC) <KL Z':,k—ﬁ%
5 special <0.1 ug/m3 TR, KEEY). BETWIaknIaeR =Y JTEESRUN S EY). EEEER
case K75

i¥: ECB Exposure Control Band, OEBHYS—FFRIE, ELefETherapeutic OEBHRZFRIECB
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Difference Between 2 OEB Systems

Therapeutic OEB NIOSH OEB
= BEFE: FMFERBIARE T/WSID 60-2024{% * (FZKiFE: NIOSH &F GHS (£t ERFA—
5 SRR
 SHEE: ERHISNITI, REAPI " EE?EIE: BBl (BEAPIREXRT MY
. SEERE: (RAIGERENISHRISIEEIE (SRR TR
FU&) + SIEEG: (KH CHSEIRREBIE (MBI
- BENSIE: SREEFHS (FA%BandlENIOSH RURSIESS)
{1062, (RiPIEEm) « WIERE: HREIEIENER (FgBandty
- FRWE: B (BEAPUSEIGRAE) fherapeutic OFBRI0E) X
« L EITEIGAAIRMIAPI, OEBIRGIE P HEEE R (GHOSURRIR, TREE
s mIREHE)

= IR APIHIERUZF@RIITREER, B

& [
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Toxicology profile in NIOSH OEB

Band Determination are based on the 8 standard toxicological endpoints:

= gcute toxicity @S

skin corrosion and irritation 7Rk & 1H/RIEL

serious eye damage and irritation =28 iRIR{5/ARRIE

respiratory and skin sensitization 0% a2 R EEEF

germ cell mutagenicity AJEAAIEEZE

carcinogenicity HUE 4

reproductive/developmental toxicity 5B 14

= target organ toxicity resulting from repeated exposure ¥ 44028 E &4 - R E &M
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Toxicology profile in NIOSH OEB

Band Determination are based on the 8 standard toxicological endpoints:

Table 2-1. Tier 1 criteria overview: GHS H-codes and categories for Tier 1°.

MNIOSH Tier 1

Criteria C D E Respiratory and  H317, Category 1B (skin) H317, Category 1 —

skin sensitization or 14

H335, Category 3 H334, Category 1B H334, Category 1
=0.01 to ptsaate B0l el ar 1A

Exposure ranges

Dust/particle =0.1 to =1 mg/m?

Find your H statements here

Gaslvapor =1 to =10 ppm =0.1 to =1

Carcinogenicity

H350, Category 1, 1A,
or 18

H351, Category 2

Reproductive
toxicity

H361, Category 2

H360, Category 1B

H360, Category 1
or 1A

H301, Category 3
H302, Category 4
H331, Category 3
H332, Category 4
H311, Category 3
H312, Category 4

H300, Category 2
H300, Category 2
H330, Category 2
H330, Category 2
H310, Category 2
H310, Category 2

H300, Category 1
H300, Category 1
H330, Category 1
H330, Category 1
H310, Category 1
H310, Category 1

Specific target
organ toxicity-

repeated exposure

H371, Category 2

H373, Category 2

H370, Category 1

H372, Category 1

Skin corrosion/
irritation

H315, Category 2

H314 Category 1, 1A,

1B, or 1C

Genotoxicity

H341, Category 2

H340, Category 1, 14

ar 18

Eye damage/
irritation

H319, Category 2, 24 or 2B

H318, Category 1

PSCI

¥ @PSClnitiative

13



Toxicology profile in NIOSH OEB

Banding Criteria for Carcinogen

= Data Source
- r’E'rE%U' BEAREENSZEAE (MIARCHZE., iZIBUEEDZE)
- EEER: UBATHE-RMFHLAVEEL ISR

* Priority Principle

- EESEIHERFAHF — MSKEEERR

Table 3-7. Criteria for carcinogenicity toxicity (quantitative analysis).

NIOSH banding criteria for carcinogenicity

International Agency for Research on Cancer

= Common Metrl cs Group 1 {carcinogenic to humans) E 30
Group 2A (probably carcinogenic to humans) E 30
- Slope Factor
. . . Group 2B (possibly carcinogenic to humans) E 30
- I n hal atlon U nlt RI Sk Group 3 (not classifiable as to its carcinogenicity Mo band 0
TD to humans)
B 05 Group 4 (probably not carcinogenic to humans) A 30

PSCI ¥ @PSClnitiative 14



Toxicology profile in NIOSH OEB

Banding Criteria for Reproductive Toxicity

= Data Source

- WEEES AR THEELUE:

NOAEL &} BMDL
- (ERSUERN HRal R ER
iRt (20, RASF)
= LOAEL-to-NOAEL

- ERIERR{VELOAEL,
LOAEL + 10 = NOAELEZ{8

Table 3-10. Criteria for reproductive toxicity endpoint.

NIOSH Banding Criteria for Reproductive Toxicity (NOAEL/BMDL/BMCL)

Exposure/ Endpoint Endpoint Endpoint Endpoint Endpoint
dosing route Band A Band B Band C Band D Band E
Oral, Dermal  >300 mg/ >301t0 <300 >3to<30mg/ >0.3to<3 <0.3 mg/

kg-day mg/kg-day kg-day mg/kg-day kg-day
Inhalation >10,000 >1,000 to >100 to >10t0o <100 <10 ppm
(gases/ ppm <10,000 ppm <1,000 ppm ppm
vapors)
Inhalation >10,000 ug/  >1,000 to >100 to >10to <100 <10 pyg/m?3
(dust/ m3 <10,000 pg/  <1,000 pg/m*  pg/m?
particles) m?
Oral, Dermal ~ >300 mg/ >30 to <300 >3 to <30 >0.3 to <3 <0.3 mg/
kg-day mg/kg-day mg/kg-day mg/kg-day kg-day

PSCI
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Toxicology profile in NIOSH OEB

Banding Criteria for Reproductive Toxicity

= Selection PrinCiple Within the Table 3-10. Criteria for reproductive toxicity endpoint.

Same ROUte NIOSH Banding Criteria for Reproductive Toxicity (NOAEL/BMDL/BMCL)

- FA—EREEE S INOAELEL

Exposure/ Endpoint Endpoint Endpoint Endpoint Endpoint
B M DL{E —> iﬁﬂy%{&{g dosing route Band A Band B Band C Band D Band E
. . . Oral, Dermal  >300 mg/ >301t0 <300 >3to<30mg/ >0.3to<3 <0.3 mg/
= Selection Principle Across cg-day malkaday  ka-day mokoday  kg.day

MUItIpIe ROUtes Inhalation >10,000 >1,000 to >100 to >10t0o <100 <10 ppm
- gﬁ\?ﬁﬁmﬁ’/{éjﬁjﬁﬂﬁﬁ NOAELEE \(Jg?)zers:‘} ppm <10,000 ppm <1,000 ppm ppm
BMDL — 3 itEEXIMAYOEB

S Inhalation >10,000 ug/  >1,000 to >100 to >10to <100 <10 pyg/m?3
=_.I§g& (dust/ m? <10,000 pg/  <1,000 pg/m*  pg/m’
particles) m?
- RN OEBE R &EE (A&
BX==3 ~FEXEXE X Oral, Dermal  >300 mg/ >30 t0 <300 >3 to <30 >03to<3  <0.3 mg/
17 3 Yaxa . - R - -
?]:*%E/\Jj:ﬁiﬁgu :\_J_Eg&) kg-day mg/kg-day mg/kg-day mg/kg-day kg-day

PSCI ¥ @PSClnitiative 16



Toxicology profile in NIOSH OEB

Toxicological endpoints Quantitative data Qualitative data
SF(slope factor)
IUR(Inhalation unit risk)
carcinogenicity BEE TDO5
TCO05
reproductive/developmental NOAELs
toxicity Eyﬁﬁlﬁ LOAELs/10
BMDLs
STOT-RESRIIERESIE-RE | o0
2 BMDLs
germ cell mutagenicity SE5E4HRE I\N/lief:dtl\r/:sﬁts -
et Positive result
Respiratory sensitization I}z u?f:;“rlzsi\{t'de nee
BZRAESNER Positive evidence

LLNA EC3(Local Lymph Node Assay)

Skin sensitization ZBXEd/FiE GPMT Test Result

Beuhler Test Result

LD50

Acute toxicity S IESH 1t LC50

Eye damagel/irritationf=EEiR{R{%5
IRRFYEE

Non-irritating

Mild to moderate irritating

Severe irritating: moderate to severe irritation

Irreversible eye damage

PSCI
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Toxicology profile in Therapeutic OEB

- EAYH RRHIREH
- ﬁj\é&iﬁ%lﬂ’ﬂ*é%%%%

= o] FHEUESIR,
{ EEEI’J pES

- EUEYTZ (DRNgHpEisss) =AY

TE YR AN FISE S
BCC (BCC AgBCC B)

i, fmE. CAR-TRHIAANEYIR
E{RZEBSL

VR ZSEERUN
FIEA = FEBRBIERL

Choose

Modality
Peptide ; i Antibody-drug " o Virus / Bacteria /|__
(<50 aa) Oligonucleotide| | Small molecule conjugste” PET tracer Biologice CART

v

[

Define dose at which pharmacology or a
significant biological effect? occurs in viv

> 100 pg/kg

>10 - 100 pg/kg

<10 pg/kg

ECB 4 ECB 5 ECB 5sC
1-<10pglm 0.1- 1uglm 01|.|.glm

Y

Define dose at which pharm ology or
significant bio Ig cal effectd o

= |

~21pg/kg

< 1pg/kg

BCC A BCC B
21 uglm <1 pglm

PSCI
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Small molecules Background and Mechanism

Definition & Key Feature
“ INDFEW): 3FE <900 Da
» OB BHHEANARAERTIRRER

Small Molecule

410

protein [ 26

Monoclonal Antybody [ 40

other |l 24

0 50 100 150 200 250 300 350 400 450

Figure 1. Breakdown of surveyed APIs per molecule type.

Mechanisms of Action (Diverse)
= SNG4 (e.g., tamoxifen)

= EFHD4EN (e.g., apixaban)

« SHZEEE/ER (e.g., levonorgestrel)
= DNAJR{L (e.g., lomustine)

» BB (e.g., dapagliflozin)

PSCI
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Small molecules apme

Absorption Distribution

» SEZHEMN, HMH:A&QE%/#7K . = FlFFRE. (REHIK. PIEERKEE A
TR BBf, BEEEE - AT ETEMEEHAZGHI 2ttt

s BERITABOREYF BAE (EFE v, BEIFIBAREA

5957 SEFHEE(ERE)
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Small molecules apme

Metabolism Excretion
= [FEE A ORI E A R EEIZFR " IBREE: Rk, BB, TR, BER.

Bk, Fit. FHEE
= SIEHEH: REWRME. K EYD
= [EH-HEH: MW >300 DaEFERMD

FIEEERE
- RSB IENEE, HrEd
FRAHETH

PSCI
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Small molecules Occupational Health Hazards

High Bioavailability = Higher Key Exposure Routes of Concern
Exposure Risk
* ORRFIMNEIFIAESE >50% * OA. KRR, TRA. £5—39FFh
" BEIRTZOEMN., BKRIZSE RN, = IR\ RKiTEEDN + 5 EYF A
Rl ssU E
* Kk FEESEERERREES
FEEHYAIAEE

Prodrug Hazard Profile
* BESINDFEYES

- ACHRMEER (BiEs9) Il &
nzgt8/ES1%

PSCI ¥ @PSClnitiative 23



Small molecules oes Development Guidance

Core Principle Key Inputs for Banding
» R R TR SRR EHIRGE * A E R EYFE N AEFINE
273 RIF FIE
= BHRSEA R — /SRR K = TREA/SER AR T HIE
. HNEEEEAPINERAS R . ECB 4 51 mo/X AIRERSS= I AECB SRECH
. | TRIE NS RE- . e
e « PKIPDYGIR: 5588, CIBRAEYIRIFRRS
i ; e K (K)o FEEMERNG
- HfEstt. B, HilEEsERtE — Ej%%%%yj(@@% VIR

Y) (JREREEAREERE)
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Peptides Background and Mechanism

Definition & Structure

" R E AR B RS ik
" B §E<50/\ A=A (LULSERR

I><I

Future Possible State

= ZI0REAK. ZARETFIERN. SRRZOYDISERY)

Natural Functions & Therapeutic

Advantages

= S1HTINRE: BE.

LR, EK

A

B FBEECIR. TR

AT BREE. e8IE. B
E%% ﬁﬁ]‘“ IEREF

%

=+

BHREWFHNDT T2

PSCI
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Peptides abmE

Metabolism & Clearance

- B SER RRM A EE RS
R ER

* (BN AE AT T

Half-Life Extension Strategies

- SHERSSULERFRE, JEds
S ESEEEE S N

Physicochemical Stability

* INRR USRI AR E
- ZKfE. ZERMNE. BREMA
» MRFREFE. BRR. E2SEERE

Route of Administration
= K ZEERIETS (R TEEREK)

 DHORSHELS, BESHERE
T, CIREYFR SRR

PSCI
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Peptides Occupational Health Hazards

Inhalation Exposure

" IRARNGARBIRNARS, a7 iERFEE

F-AhiER

« KERIR A\ BI5E5 e B ER R R FIRIE
2N

AT BRI EERRIDRE - R
TR EE/KPERRTEINRGBE

- ”&{)\%#@*U%FE%%EJEMO%, ZE
<50%

Oral & Dermal Exposure

" Ofk: BIpEARE — OIREDFIRE

3§

= [RRK: DFRTK. AKRIAE

SE — ERIREERIEE

IEAN

=)

IR

Ba. IR

PSCI
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Peptides Occupational Health Hazards

Scenarios of Concern

PR — FE SRR AYRTREME
= FiERFTEER — IRNIRRRREERE, BEHEIRABA

Other Occupational Hazards

= figFRH — ATEERIEIEN (FNER)
= s/ — B REA RS [RRERE

PSCI ¥ @PSClnitiative 29



Peptides OEB Development Guidance

Banding System Selection

" LEE + BUINRT + SEBA — &R/ FOEBIRER
- TS EPK/PDEUE
- FHA ARRIEEITFIE <1 mg/k — aJREEE FIFAOEBELK

Default Banding Strategy

- ERAEEIESIEVEOAD R ECB4

" LINERFEFRZE:
- RURGERIZSRN (ANPETSER)
- BRIVEREE/KF TEIR] 5 e E N B R B 20t B
- IR RFEEW)
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ADC Background and Mechanism

Definition & Structural Features

= ADC = Antibody scaffold + Linker +

Cytotoxic payload (warhead) \ ,
SRS (B, KEs) 5

ISF (SHIESE) i Pasoad Pasioac

= Payload: 8% AT E/RK A& 14T
&29%) (300-1000 Da)

Linker Linker

Antibody

PSCI ¥ @PSClnitiative 32



ADC Background and Mechanism

Mechanism

RS RS E SRR REEE TR
» SN ERE — BRBERGEEET — FSAETT
= MASRIEBREEEE RN, MBS RIRITRE

Key Component Requirements

= Antibody: {L5CEEEEAME, FREAREESE
= Linker: EEMMEA P EEIAE, TELMEARE RN E T
= Payloads: ICADCERIIFIZESER. =55, Rinfi THi1EY

PSCI ¥ @PSClnitiative 33



ADC AbmE

Administration & Distribution

= Ko (-150 kDa) , BEREKEES
» DHBERTFIK. BHERIIMER

Payload Release & Toxicity
Assessment

" 2’6&9 payloadiRE B] FI TS & far ik 14
=

a AﬁDCIﬁEﬂ‘H_-T ELE B AR R A A pyED

Pharmacokinetic Profile

ZE2IF&MEPK, EREERIBNSEGIE
RER M TERR

» ZEEEAN SN E—IERRIX
L. EREZIeIMPK

PSCI
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ADC Occupational Health Hazards

Evaluate Hazards by 3 Building Blocks

= Payload (primary hazard source):

- RRARES Y. EESY. EEAESH. MEFHFEEHESH
= Antibody scaffold:

- FREA/AEFRHAZOIRIER + SRR
* Linker:

BENEEG, NRERERRER RIS HERRIE

PSCI ¥ @PSClnitiative 35



ADC Occupational Health Hazards

Understanding of ADC as a Whole

" BANERENIA L = SR

» RMETAMEZE SR, Efarin] sefiiiE
B — W R B e S MBI

* PRI REERFEMEATERE

Drug-to-Antibody Ratio (DAR)
Impact

= YKL DARIREZ D FIINEIER
B E — BEiRIRIMSE

" SEYITRLLADCHIBEERES. HiZK S
N — SIEMBEREREE

PSCI
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ADC OEB Development Guidance

Band Each Component by Consideration of All Exposure
Manufacturing Stage Routes
= Payload & payload + linker (small = PayloadiiBEH — FFEEBRERRIYE
molecules): OEB 5 (<0.1 ug/m?) HE (RN, BA. L. IRSP)
= 5ZEZADC: OEB 5 (0.1-1 ug/m?) * FESREHARSIIONR RN EEER
C SEENAS YR TIA BE, RERER
(21 pg/m?) » Tt L — SSEEEXE

= Linker: OEB 3 - OEB 4 » BILARIIBR — ERRIEXE

PSCI ¥ @PSClnitiative 37



Services We Provide to Pharma Companies

X¢ APIs survey/API #&
. Make OED/PEL report/&l{E OED/PEL Res

Containment performance assessment/{z=#l eI G

7| Calculation of HBEL/HBEL &

ﬁ Industrial hygiene review for the design of the high-toxicity workshop/&%&

X ERRITRY T AP
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IRRIAT Q&A
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