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w25 TIVARIFHEESHREISRESE

Hazards of APl and intermediate in pharmaceutical industry

» ST EASETIRETEERASRN T M, BRTPEA, EBIESYIRD. RRL BRI,

= The pharmaceutical industry may uses various chemicals in the drug production process, including
intermediates, APIs, raw materials, by-products, and impurities.

* BRYYIERATRESETERMERRM, HIan:

= Some compounds may cause significant health effect, such as:

> SRR ESY, ™EARMMN Produce serious target organ toxicity or significant adverse effects
> BIEEME, BESEENE High pharmacological potency, high sensitizing potential

> HEES YR Genotoxic compounds

> (EFIE T sESREEEM/a A BRI Compounds that can produce reproductive and/or
developmental effects at low dose
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w25 TIVRIREIZSHIREERNEE

Hazards of APl and intermediate in pharmaceutical industry

= (EFHOEL/OEBfER/ZRFIFEIAIEREE, ETIEHINFEREREEEEEOEL/OEB

OEL/OEBs are used to describe health hazards of APl and intermediate. OELs/OEBs are established
based on data available form health hazards of chemicals

» JSTFIREEGHIRENAR, BRI EMAEIRZRtRE
No regulatory OELs established for APl and intermediate

» FEERIIMEOELS X3EEHIZ51TIOEL/OEB
Chinese OELs VS OEB for pharmaceutical industry

>1000 pg/m3 dust Almost non-toxic, no irritation, little
>500 PPM vapor activity

OEB?2 100-1000 pg/m3 dust Maybe a little toxic, irritation, moderate
50-500 PPM vapor activity

5 ks g2 PO-THA OEB3 10-100 pg/m3dust e hiah activit

o 4 i mfm? 5-50 PPM vapor oderate toxic, high activity
] CAS &

ok B

19 | stepgy e Particles not otherwise regulated - a - OER4 :J—;E)sps;"rhr;lfiv(;:itr gégtgil‘:i:;)xm, corrosive, allergic, high

Fech T Rl CRREFEEREES ), R 510, BT T wond, Bodenb iRk dhRd R 0T .

* PRI Si0 T 10%. AE TG, A iRk B A B . OEB5 <1 pg/m3 dust Very toxic, corrosive, allergic, high

<0.5 PPM vapor activity
Ref: Chinese OEL standard GBZ2.1 Porton OEB
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FEZEMPE1FAE Exposure risk assessment

Start

T |
EXpOSUre assessment Strategy Bas‘““""i“‘“““““" )
> J—lIB_L F_H_I —J~ _ 2 Exposure E
Assessment S
Risk=Hazard x Exposure |
v v v
’J\ EEI:FF{EZFT \| |/ -p /—-I: Iﬁ E E’J*?I LJ\ Acceptable Unoe.rl:ain Unacceptable
Exposure assessment is the core of industrial l cn}w
hygiene programs Further Information _
Gathering
v
Reassessment
Ref: AIHA
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FEEMXPE1E{E Exposure risk assessment

o E’IEN.I@?F{E Qualitative assessment
Zih T HEFERs, 4140 Various tools or guides, such as

ICE 12,100
Iname | 4 Chamical and process inormation | 5. Summary NI L EBZ
Summiary of your assessment ‘w _ FiGawmzaennss
rhie A\RHAFEE KRR W BEATE [T
Assessment code: AJSTEI0512 . GBIIT 2982017 3 3 T
Process name: APl weighing Pa 13 Fa=13M 2 13S0 P2 =135 Fa | »03N0 P2
i ippi B[ F B B b | PR R0 | FEMET 1
Task {1 of 1): Weighing Bag opening, tlpplng
h P 1100 m e B HH pm M HH
e and dough mixing — = =
o i B8 (RPN ERR
COSHH essentials for I
) production and use of flour  Control approach 2 Engineering control - WPMETRS | REERPRE
o hawe now nput l the nformtion nesded for COSHH e-zsl s _ . - -
shoul riow print of the control uidance shests offered t you, check that your ¢ S bt o T{EFFRitFHEEE EZO NS 2 il L] . —
X s ing. tipping

follow the actions suggested. :& 2 g and dough mising. ﬁ*%m“

Below i  summary of the nformation you have input. f you hink you have mad e~ phocean ot LB P S ——— ] 1% a4

ofthe information, you can edit the informatin on his task. [P iy frrenm L e Pk 8 I s 7 e ) S Guidelines for occuparional health risk assessment of chemicals in the workplace
gl pracical advice o how s can 15 ™ 7Y
) ‘ee ractics e the o at .
Chemical or product name - AP e i 3% 9 G S, sy
jrar— and devg mising can
mmwu:«. e i Vi-33 LE]
- None - -
Rephrases: Nons e i e nansgenent b e s
i o suirslasces baardatss o besith J— EHHE (210 | KHE (0w | ERE (2o
H_Statements: H331, H335 —_— u Mas k. =21y
% Smseand Ll R (S RRRRE | £ WURE
State: S0l :..“:_........,"“‘"".‘:'.‘:.::. M— [ EEL) L) [t L]
. g s, s g o P OO Bln wdh Hah Bh mn
Dustiness: High - auh chor ancl 508 Can cssa acthana. Evan shet. seem CEERE
e £ s ham, EHE (- | LEE (X000
Hazard group: C This puilates i lsmued by e Healh asd CONIIT e0s.rd 10 5100 SCCLOGIONG BRI CRYGEOMG. 10 kg | © lo-loneg 6
- ien . kess ihan 2 i B s ke B Lk ERE (& BRE
» 30 8. o S wignd avragdh Lo R i
Quanity used: Lame e el B e i i e gt o e Wt et AT
maarally bi e enisgh 13 ol win .
How many fimes a day? 2 fimes 2 day :'_':"":‘mmﬂ Acosss i work mrea N ENT L BT Wiy
i et i pidines.  Miow accses 1 authorsed and sppeprstnly sinad paces oy, 2017 - 09 - 30 B 2018 - 04— 15 ZCHE P
How long does the task take? B0 minutes Sae Exsentis nfrmatin s e snd o s . fi. BECME. AR, FNSEF e W KA BN
jpement and procedures
e sheet. s scricn 1LEV) i J w hEIEXMEBERDEMTUMERERS &6
3G G Soma comaminant and ancioss (G prcess 26 much & [, R ARRE S RAE N G BR NG
POSGE, 6q M SAIRCtN 2% Shownin dsiran.
A pasmarent dusi sxirasiion aysiem s pratese, fough s S-son - RAREFFR N nNE. REfEUROSRNT. Big
ok sy i accopaatk o FLE. -
A ————— HENE. EXRIPASTRME. BWRE RN STy
T 4 cens n i, oo srocess et T BRAERNGY AR, BERR YRRy

lﬁﬂl! AL LEERLURLEL DR S S L L LR I L UL SOE AL Lt
a2 i ERETEELEY0 G 8512 F.

Ref: COSHH UKHSE Ref: Chinese guideline GBZ/T 298
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FZEMXPE1FAE Exposure risk assessment

» TETEMBEIF L Qualitative assessment

| & ISPE.

Containment for
Potent Compounds

GOOD PRACTICE GUIDE:

Alr Locks

) ' Mjorarchy of Controls

Ref: ISPE Good Practice Guide

OEB

Duration

Quantity

Form Operation

N

y

A

y

\ 4 A 4

\ 4

Classification of Likelihood

A 4

Classification of Inherent Risk

Engineering Control (EC)

\ 4

Classification of Residual Risk

Porton internal IHA tool
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== XLBE1FEA& Exposure risk assessment

» EEEMPEIF(L Quantitative assessment

OFTHFEERRIZG /R EAREIEEE IH exposure monitoring for specific API/intermediate
> L Advantage

> 2 F IR FFRESREE Monitoring during API/drug production

> IKRYEIL 7 5 Reflect real exposure

Sample pump Calibrator Sampler Swab
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FEZEMPE1FAE Exposure risk assessment

>55E: Disadvantage

> EE I IS UFAISREFN 9T /57% Validated sampling & analytical method
> ANES B High cost

> BT 8I52PR Time limit

> BPFRAYERR Limited resources
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FEEMX IS 1 FEA Exposure risk assessment

» SEEXEITE(d Quantitative assessment
QYNNI Surrogate test

>181& ISPEFERg Follow ISPE guide

> 2 AEeE B TR CPT
> M IAIE Test environment: FAT? SAT?

> D% Test material: Lactose? Naproxen sodium?

Ref: ISPE Good Practice Guide
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FZEMXPE1FAE Exposure risk assessment

> T SHNEREINR T

Airborne particulate and surface sampling

>

ﬁj\

=

En

Sample analysis

> SRR S

Data interpretation & report Personal sampling Static sampling
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SREEHIEZ Hierarchy of exposure controls

«  Hierarchy of Controls

[ ] %?E /\%U );g& 7&}5@ =5 mgﬁ}?é%u effective
A A
Follow the hierarchy of controls
Replace
© EREEREES R -H

L o | |
Elimination, substitution for early | Isolate people

| from the hazard

eriod " .
p - Change the way
N o J— ; people work
» KiF LEESIEE
4 Protect the worker with

Personal Protective Equipment

Focus on Engineering Controls

Least
effective

Image by NIOSH
https://www.cdc.gov/niosh/topics/hierarchy/default.html
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SREEHIEZ Hierarchy of exposure controls

o TiEEFHIER (—RZ7]) B9 The Key of Engineering Controls (Primary containment)
>EBFMERE, 4EHP Containment Performance, Maintenance

> AR T F2= Ergonomics

> IR Compatibility

> X

#B#EIE According to process conditions

Automatic packing in rigid isolator Multi-use device with rigid isolator Flexible isolator Weight cabinet
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=2hll93= Case study

6. FEREIASHRESRIVRETHME TiZE

Case: Exposure assessment and EC improvement of an intermediate process

O VFEEAR{ZR Basicinfo, chemicals:

> FRIENART, EMARISR, TR RZRREEY, OEL=5pg/m3
Intermediatel, solid powder, corrosive, dermal sensitizer, OEL=5ug/m3
> B2, EWRSR, OEL=1000ug/m3

RM2, solid powder, OEL=1000pg/m3

> &7, 2%, OEL=30mg/m3

Solvent, flammable, OEL=30mg/m3

> Fhjal{Rx2, OEL=5ug/m3

Intermediate2, OEL=5pg/m3

fap:

*Data comes from client, in vitro and animal study
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=2hll93= Case study

= SR Synthetic step
= BRI Unit operation
>, FRE Dispensing, weighting

>3g#} Charging

> REVEE In process sampling

> EERERIE T— 1N MW ZE Transfer to

next reactor via pipe

Intermediatel Intermediate2 solution

RM2 > IPC

Solventl

Reactor

Intermediate2 solution
To Next reactor
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2=l = Case study

» TEMEXEEIT G Qualitative assessment

e :

B

TEE ARG

EE O OBMEE T UM BN o

Hp E] AL 5 0.5(&)g/ml, E1220(&)-100 {Solid dispensing@E{5#} 15.00 050 14 1
Bzia
E: MR, EHIEO.3- Reactor charging solidfz
Il 5 0.5(&)g/ml, EIZ20(&)-100 ing 1500 100| 14 1
A NEE IR
Bzia
Eifh: BT, REE03- Reactor charging solidf
RM2 >1000 0.5(&)g/ml, EE20(&)-100 e 010| 010 11
A PrEEER
BzIE
k. 20°CHANEESE 1(&)-  |Liquid Charging from
AL >1000 10KPa Drum MBS R 142.00 050 10
X BR: 20°CHIFERISIE 1(2)-  |In Process Sampling=his
w2 5 10KPa HQfE 0.05 010 7

> SRR E L U RSB A IR RIRER

Traditional operations may lead to unacceptable exposures

Conduct quantitative
assessment for high risk
operation
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=2hll93= Case study

(EFRRE/S T Traditional operations

« BBCERE: EARSZE Unit operation: Powder dispensing
>—IRE2F]: FRIRE Primary containment: DFB
> "R JRAZAY9#HE] Secondary containment:

independent dispensing room

SR ER
Surrogate test result (unit: pg/m3)

KR EMEETFIRX BErRZE45h
Batch PBZ Outside of DFB

1 779 1.77
2 389 0.595

' ve?
3 309 0.195 Unacceptable exposure, how to Impro
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=2hll93= Case study

W ERAE{ES T Improved solutions

>—REA]: ERFRERS ISR
Primary containment: Rigid isolator + continuous
liner

BRIILER
Surrogate test result (unit: pg/m3)

KR MIRE paxSilEIAN
Batch PBZ Outside of the room

1 <0.0501 <0.0522
2 <0.0484 <0.0446
3 <0.0485 <0.0498
4 <0.0464 <0.0462
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=2hll93= Case study

fERAR{ES X Traditional operations

« EASTIR{E: E{RIZHEl Unit operation: solid charging
> —IRZRF] . MRHENEZ S Primary containment: Powder
Transfer System

> E=RF): IR AYITHRHE] Secondary containment:
independent charging room

BYHER
Surrogate test result (unit: pg/m3)

KRR M EENIFIRX
Batch PBZ

1 1090

2 671 o 2
rOVe?

3 1500 Unacceptable exposure, how to Imp
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=2hll93= Case study

N ERAE/ES T Improved solutions

>—REA) FETbRE R +IELLR

Primary containment: Rigid isolator + continuous liner

SRMNRER
Surrogate test result (unit: pg/m3)

KR EEETIRX
Batch PBZ

1 0.669
2 0.195
3 0.626
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IE\_ Summa ry

» APIFOFEIARGZE, OEL&OEB Hazards of API and intermediate, OEL&OEB

» EEEPRHISRER Exposure assessment strategy

» B, EE1 4 Qualitative, Quantitative assessment

» EEEIER, TFEEEFIFEHE Hierarchy of exposure controls, Engineering Controls

--El__l;l

= 220 1, TFEIEHIERF Case: assessment, Engineering Controls improvement
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