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1\ 250 Practicalities

" BMPEERLGE, BIBE/IHIRATITD (rate the presentation);
» RIRJAE (feedback survey): XTEWNASHILHES HEARRIEIN ;

SN ZF R conference resources): SN PPTAIMSIGEF 108 _HIEEPSCIMuG, G & 1EE]
SWNGERRBRFE
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FHMH TS FOTHES)

While some activities among competitors are both legal and beneficial to the industry, group
activities of competitors are inherently suspect under the antitrust/anti-competition laws of
the US, UK and other countries in which our companies do business. Agreements between
or among competitors need not be formal to raise questions under antitrust laws, but may
include any kind of understanding, formal or informal, secretive or public, under which each
of the participants can reasonably expect that another will follow a particular course of action
or conduct. Each of the participants in this meeting is responsible for seeing that topics
which may give an appearance of an agreement that would violate the antitrust laws are

not discussed. It is the responsibility of each participant in the first instance to avoid raising
improper subjects for discussion, such as those identified below.

Itis the sole purpose of this meeting to provide a forum for expression of various points of
view on topics described in the agenda and participants should adhere to that agenda. Under
no circumstances shall this meeting be used as a means for competing companies to reach
any understanding, expressed or implied, which tends to restrict competition, or in any way to
impair the ability of members to exercise independent business judgment regarding matters
affecting competition.

Topics of discussion that should be specifically avoided are:
i Price fixing;
ii.  Product discounts, rebates, pricing policies, levels of production or sales and marketing
terms customer and territorial allocation;

iii. Standards setting (when its purpose is to limit the availability and selection of products,
limit competition, restrict entry into an industry, inhibit innovation or inhibit the ability of

(E) BA—FARTREHD 1508 135 S 0 75 20 IR B A M OS5 oot {6 compete):

(F) EEHH iv. Codes of ethics administered in a way that could inhibit or restrict competition;

(%) EFIEHY: v.  Group boycotts;

e s vi. Validity of patents;
(£) EEBRTHRL: vii. On-going litigation;
(V) BHENME. HEMTHEEEDDITR, IREFTR. FRAE. £FRNHERIEE viii. Specific R&D, sales or marketing activities or plans, or confidential product, product
EEAEEE, development, production or testing strategies or other proprietary knowledge or information.

PSCI ¥ @PSClnitiative 5



FH37%0a opening remark

BARRY BAl

Elanco Animal Health

SPNCE

HE/NETES
SRHSE £, HNERENE, FLEEENIR

Daming Bai
China sub team co-lead
Sr HSE Manager, External Manufacturing, Elanco

EHERSE

IMBRRYZSY - FEAUER

PIE sample collection

WHEERE

EXE, EHSEHE, 1#i
Wenjun Wang, EHS Manager, Pfizer

A= R7KHRRIZSYIRERR - INEFPRYZSYIERIC TG
Sian

Mitigate pharmaceuticals in production wastewater -
PIE theoretical evaluation, testing and treatment
technologies

Dr. Reinhold Maeck, /NEIEHSEIERBET S, F
MIBERIEED

Dr. Reinhold Maeck, Head of Corp EHS Regulatory
Intelligence, Bl Corporate EHS&S

XUSZ, EHSEEIR, FIMISERIEED
Li Liu, EHS Manger, Bl China EHS&S

HIZSEIKAIAPIAE

Pharma wastewater API testing

NEE NEESRTREERAIBUE, KERKAZE
Chuanhua Zhang, Associate Professor, School of
Environment and Resource, Dalian Minzu University

PSCI
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SPEAKER BIO Z=E1 43

= Dr Reinhold Maeck

= MR BRI R EBEHS A EBETAE= A Head of Corp EHS Regulatory
Intelligence

= reinhold.maeck@boehringer-ingelheim.com
225 Experience:
- FAREERE T EA. Bl ZE[E Tech.-Transfer Ben Venue Laboratories (USA)

= BIL)aLig =R IME A Z= A B[F Director of Center of Competence and
Projects in China

= WELEFEARE E|ER1&%) Head of Production Synthesis A
= FMEERIEEN RS |3EHS Boehringer Ingelheim Corporate EHS

- RBEEEER EFRTAEA, RRDITERREA. Int Ciba

Geigy/Novartis Production Unit Head Analytical Head Raw Materials
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SPEAKER BIO ZZEN

= X3z
= EHS&SEIE, FIMIREIEE
= || 1.liu@boehringer-ingelheim.com

#2257 Experience:

= ZIMIRERTS AP E EHS&S.
 (FTZHREFA

= YIE
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Agenda INFE

Antibiotics Residue and AMR
MAEZEEBIIAMR (A E=mZg)

Boehringer Ingelheim Aspiration in Clean Water / Water Stewardship
BB EEI(Bl)iEiA/K BIiRARKEEINHE

PiE Theoretic Assessment in Bl

PIEIEICIFE (BI)

Measurements to confirm the assessment
ST AT AR R ZS

Treatment Technologies to Remove Pharmaceutic from Wastewater ( Consider
Antibiotics resistance Genes/Bacteria )

EFRAPIRIRKER AR (FRINERTIEERMMAE)




THE PSCI PRINCIPLES

PSCI JRN

ETHICS

&

LABOR

43

HEALTH & SAFETY

Business integrity & fair
competition

Identification of concerns

Animal welfare

Freely chosen employment

No child labor

Legal treatment of young
workers

Worker protection
Safe work conditions
Process safety

Proper control of hazardous

ENVIRONMENT

MANAGEMENT SYSTEMS

Legal environmental
authorizations

Management of waste
& emissions

Commitment
& accountability

Legal & customer
requirements

. L Spills & releases B Risk management
B Privacy Non-discrimination substances P ) &
prevention .
. B Documentation
Fair treatment Emergency preparedness 5
Water conservation vz
; & response B Training & competency
Legal wages, benefits :
. . Manage pharmaceutical . .
& working hours Communication of hazard . B Continual improvement
. . waste-water discharge
L information
Freedom of association
PSCI ¥ @PSClnitiative
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APLS N tne Environment
INERPRESELSYIR D (API)

Measurements of pharmaceuticals in river waters Total concentrations by country

10000 ng/L

Aus der Beek et al,, 2016 I
Ong/L

Source:
aus der Beek, T. et al. (2016), “Pharmaceuticals in the environment-Global occurrences and perspectives”, Environmental Toxicology and Chemistry,
Vol. 35/4, pp. 823-835, http://dx.doi.org/10.1002/

PSCI L, 5 min ¥ @PSClnitiative



Antibiotics In the Environment
Iyt A &

Antibiotics Emission Map of China

Antibiotics - —> 36 Target Antibiotics =

Total usage of all antibiotics:
162000 tons

W Feom
™

| 2%

v

— Environmenta)

Unit: t/yr

ey .
(’7 99.3 237 378 587 914 1550 2190 3560 M

Comprehensive Evaluation of Antibiotics Emission and Fate in the River Basins of China: Source Analysis, Multimedia Modeling, and Linkage to Bacterial Resistance | Environmental Science & Technology (acs.org)

PRI A TRYATRIE

PSCI L, 9 min ¥ @PSClInitiative


https://pubs.acs.org/doi/pdf/10.1021/acs.est.5b00729

Antlblotlc Resistance

MAEEMZAE

The Generation of Antibiotics Resistance ¥4 &t 25 MRy F=4E

It's relatively rare that bacteria acquire resistance thorough spontaneous mutation. For more often, they acquire resistance by exchanging
conjugative plasmids, circular units of DNA (resistance gens).
MBI B & 2R AS M 25 MR IE SO R D, B WEE, EAEE S iR, DNA IR ETT (FUMEEER) SRIRETTZ MR AL,

Intrinsic antibiotic resistance is a fact of bacterium life. Antibiotics do not induce resistance. Instead, they select for those few resistant bacteria
in any given population, which then reproduce and create an increasingly resistant population through successive generations.

?n%?’?ﬁﬁ?l%e~%éﬂﬂlﬁ’] MNEHEFR R, TUERARS ANSFE RS, A, TUESRMERE MO B ERTIAERNAE, A58
s LR E S A& HBCR BB A HU 2 1 B AP,

Efflux pumps are transport proteins that remove an antibiotic entirely or reduce its concentration below effective levels. They may be specific to
one compound, or they may work on a range of dissimilar compounds.

IR e —fsaE R, AIUSE 2 RRTTERSN IR ERERHEROFEL T, eIt lT—Meat), wrlsElEfT—RIAFREEY

Antibiotics can be inactivated by enzymes that modify or degrade them. These enzymes typically are specific to a particular antibiotic or class of

antibiotics. T4 A LAGAE i sk Pt A EATTA Bl K, I B8 il 7 X R 08 Y LA SR Bl A s R B i 1

Molecular binding sites can be modified, for instance, through mutation of ribosomal RNA or other key elements. {5411 7] DL i 4% H# 4 RNA 2 H:
it X SETCAFY 2278 SREI S5 AL

Source: Environmental Health Perspectives. Valume 117, No 6, June 2009

PSCI YW @PSClnitiative



Sources and Path of APIs, ARBs and ARGs

API. FIAEEMIZIE (ARB) FOIIAERMmIZaE

IR

Industry Hospital General Public Food Animals Aq_u_aculture

T B —IRAX YT IKF=FHE

O <€ - > I%X l% <€ > : @
=7 §ids . J

N

Industrial WWT Municipal

Tl ki %g}7ﬁ
S
%/\

Based on the source (modified): Kraemer, S.A.; Ramachandran,
A.; Perron, G.G. Antibiotic Pollution in the Enwronment From

Microbial Ecology to Public Policy. Microorganisms 2019, 7, 180.
https://doi.org/10.3390/microorganisms7060180

Enwronment

INE

Manure

e
7

>

PSCI
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Public Concerns: Supply Chain
T_ 9&1_:: 1/\@%&

d Medicine + Bad Factories Y

-—
B P e - S e mre . e A s O~ e~
How the pharmaceutical industry is contributing r m -

to the global rise of antiblotic-resistant superbugs

rer o e

. . W s v et e
i S Sy — e b
§ e — b -
¥y e -——
- — —
- A ——— — D —— . A —————— — —
- e ———— e~ —

Sum of Us — Activist group proposes link between antibiotic contamination from Chinese suppliers and antimicrobial resistance.
The report, ‘Bad Medicines’ names several major companies (June 11, 2015)

PSCI L, 16 min Y @PSClnitiative



Public Concerns

?\“A%;E Antimicrobial resistance is an urgent
. global threat that requires collective

action from different sectors.

WHO rking closely with FAO ancl the OIE and othor
through the One healt.h" oornach to reguce dise

icod erd Agnculoure World Health (-)I‘—‘
&) Organaution of the > J Organi zation . N
sl < WOERLD DRGANISATION

Usnirad Nt ooy
w oo o o Emtere N ot FOR ANIMAL HEALTH

STRATEGIC APPROACH TO \‘\

7N
Ny

environment
programme

SAICM — UNEP declares PiE as a new emerging policy issue with focus on
developing countries (October, 2015)

Human health

-

Environmental
health

Animal health

World Antimicrobial Awareness Week 2020

PSCI L 18 min W @PSClnitiative



Policies to address antibiotic related risks

RXIFLE R 29 PE XS AR BER(E AT

Legal situation 2019 adressing resistance

Human Agriculture / Aqguaculture ' Wastewater ' Pharmaceutical
Medicine Livestock IKF=Fe5E Treatment Manufacturing
ABZY | RSNk FRKaLIE B ErE
Canada + + + | =
i
India + - + ! - -
|
|
- A
Europe + + T . AN

Based on the source: Kraemer, S.A.; Ramachandran, A.; Perron, G.G. Antibiotic Pollution in the Environment: From Microbial Ecology to Public Policy.
Microorganisms 2019, 7, 180. https.//doi.org/10.3390/microorganisms7060180

PSCI L &R, 22min ¥ @PSClnitiative




China: A Topic of Biosafety and Biosecurity Law

FE: N (EMLEXE)

&lﬂ}s &‘N&?‘Qﬁ%&ﬁ&ﬁﬂﬁ

RPN »
: :

Hh AR\ BAERIE]
H-Wyie i

PN ERS R

REARTHEEIRSE:
F=T=5F EFRIGENRERAVSNAIENZERMERENEE,
SN XS E T ZOHYERE R AR UK.,

THMETUSEMI YR BIS ARMER. MENRE, BEXMENZSHR
YIERHTMR AR

Biosafety Law of PR of China:

Article 33: The country strengthens the management of the use and residues of
antibiotics and other antimicrobial drugs, and supports basic research, scientific
and technological breakthroughs in response to microbial resistance.

Evaluate the hazards of antimicrobial drug residues to human health and the
environment, and establish an antimicrobial drug pollutant evaluation system.

PSCI

L 24min Y @PSClnitiative



Boehringer Ingelheim Aspiration
- Clean Water against the Background of SD4G —

BIETR: -_H—i; A (SD4G) %?‘FE’\J%K#&U-

More
Potential

CLEAN WATER &7&7K

Minimizing water consumption and implementing Water Stewardship programs at our water

risk sites. fFEKFIRXBEAYIRIESLHERIFAVKETEITX“Water Stewardship”, R ATEEFKKIEFRE.

Protecting Clean Water at all our production sites, mitigating pharmaceuticals in wastewater
from production and combating antimicrobial resistance.

EREEFRIESEIE RIFEIE/K TR, IBRRKPIZEYIRE, SnERMZE.

‘ ‘, ("' .l‘.\



Bl Corp\or\ate Clean Water Targets
Bl £IKi5a/KHEIR

operations

By 2030, 100% of Bl sites shall be assessed regarding
Pharmaceuticals in the Environment (PIE) and all values
will be well below Effect level. ZJ20305, Fr&BI&tBITHK

PIEh, BB IHMLEZFEKTIREKE.

Strive for a significant impact for reduction at production
sites. ZNERIIKFIRBFE_ LBSEXHE.

Bl does intend to contribute to sustainable clean water for

own sites and the supply chain. BRI HER0E S war
K (BBEREFIEHMNIEZE) . e
100% sites PIiE assessed
and below effect level
Sustainable , L 28 min

Development
For Genera tions .



PIE ASSESSMENT - THREE STEPS —
PIE 3Zi1F{4

K The Predicted Environmental Concentration (PEC) of a substance is compared with its Predicted No Effect Concentration (PNEC)

T IMSIRE (PEC) STRITFASINIMEIRE(PNEC)LLR

*+ Measurements measures are to be developed in case the PEC/PNEC ratiois 2 0.1.
SNERPEC/PNEC {B 2 0.1, ®AFAFIEHITOHTMLL.

* Ariskis identified in case the PEC/PNEC ratio is > 1.
SNERPEC/PNEC {8 > 1, XHBIABXK,

* PIE assessments should be conducted for all sites and consist of three steps.

\_ FTBHRIES FHI=SRAPIE i

01 - THEORETICAL 02 - VALIDATION
ASSESSMENT MEASUREMENT
ST AISIE

Calculate PEC » Validate with atleast one

HEPEC measurementZ /M@ — %

Research PNEC ISR IS

R HIEPNEC

Find PEC/PNEC Ratio Recommended to use the

ITEPEC/PNECIE substance with the highest
PEC/PNEC ratiofZZiSi%H%
PEC/PNEC{EEHIEN

Sustainable <
Development
For Generations

03 — MONITORING AND

REPORTING
R MRS

Fill the certificate to reflect
the status of the PIE
assessment of the site X%

RHERIPIETERSUH TIAE.

L, 31 min
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THEORETICAL PEC/PNEC ASSESSMENT g1 (Pscl)

CONCEPTUAL MODEL 13{&=HY

water catchment

API Effluent Flow
API losses Discharge Type
HFEIRHEAPIHRS FE7KHER G 0

River Flow
Mixing Zone
Wi e X1

production

Link to the PEC:PNEC Calculator:

https://pscinitiative.org/downloadResourceFile?resource=385

POTW or
Facility WWTP

biological treatment

Sustainable .
Development
For Generations

drink water co.

PNEC ag acute BB

Relevant PNECs
ZINIKIFHEXPNEC(H

L &R, 38 min
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https://pscinitiative.org/downloadResourceFile?resource=385

THEORETICAL PEC/PNEC ASSESSMENT FLOWCHART

PEC/PNEC IEi1ei¥ s AfEE

OnSite wastewater
treatment plant

T EEKab i

Wastewater collecting
basin
FE7KYEE;th
START oY Anm—" Gy
T4 -
Information on other Information o_n wwip
. sludge (site)
waterstreams on site 2 [

(rainwater, storm water...)
r IZEME;J(%HS%.% (8
K...)

TREKiisikEER

Total amount of
Wastewater influent and
effluent (offsite wwtp)

o (BK) BoXibiX.

T b Sampling points
-;,//// pling p

= =1
kS RRER BRHE SR
Total effluent of the
Offsite wastewater treatment site
plant where ww of the site is |E I'EH s s
discharged " KEE/KHEZET ==

ShEIKEE (MNEXEKEL)
-l G

L AL L A
Name of the receiving
water
SHkisam Reference points

Information on wwtp
sludges (public)
EXEKibiSiRER

Low flow rate(daily avg) of the
water at discharging point

HE=BERE (Bt9)

Sustainable
Development

For Generations .

)

~A'simple waste effluent flow chart should
show all relevant wastewater streams. The
flow chart should contain the given
information.

f’;ﬁ%ﬁ@rﬁ%ﬁ&miﬁ@%ﬁﬁﬁ HBXEKRE
\ ey

~

O



THEORETICAL PEC/PNEC ASSESSMENT B84

PLANNED ACTIVITIES 35115

T Predicted environmental concentration

2 Measured environmental
concentration

3 Predicted no effect concentration

site assessments for
PEC1/MEC? values

T KIFfHEPECEKMEC |

Sustainable
Development )
For Generations L ) 42 min



THEORETICAL PEC/PNEC ASSESSMENT:. SUBSTANCE LIST

CTEL: YR ©

All sites at Bl need a list of all the substances at Bl, along with the following information.

BIT/ R EERE:

« Name of the substance ¥J[&E& « Annual quantity used onsite ZE{FFH=

R « Information on it's production process 7= T %,
* CAS no. of the substance CAS
= There are 2 types of PNEC (select the lowest value)
2$|:IJPN EC{EH&H{EE }EBZ_F-I;HE /BI decided to use the most \

protective approach to prevent harm

to the environment and compare
both types of PNEC values and enter
the lower value in the list

« PNECgy « PNECyc Bl AR PR BP0 2SR LR

. . , INEIEREE, FFHURRRFPSEE
Derived from data on the Derived from data on microbial PNEC {EHE7IRAHMANRIELE

environmental toxicity of a resistance to a certain antibiotic K /
substance and is used to compound and describes the

assess adverse effect on the concentration at which selection
environment. for resistance is unlikely.

YIRS S SR, F IR R R LAY
F PRI MIZSIEHOSRE, FFHA SRR

REEREMIZS AR .

Sustainable If no PNEC is listed, the default value of 0.03 pg/L should be used.
oo W USSR PNEC, MISSRIBRIALE 0.03 pglL.



Monitoring and Reporting
AR B

Clean Water Index ,reflects the status of the PiE assessment of the site, is calculated by responsible water expert at the site and tracked. Only if the Index ha

changed, the certificate is to be updated by the onsite water expert by signing the Certificate and sending it together with the slide deck (evidence for

)

theoretical/measurements-based assessment) to the Data Collector. The Certificate should be approved by Corp. EHS. The Clean Water Index can only be 20%,

50%, 90% or 100%.

F7KIE2L (Clean Water Index) fAZRIJ AY PiE fHMERE, HSENAMHKERAF[ITEFHITIRG. IZIEMRETHN, AKEREZJIERFHHEESOTH

(IBS/ETNEFEGEASEE) —RAXRSIRKERFGREMIR, ZIPNARER EHS #iE, EEKIEEREER 20%. 50%. 90% 8 100%,

-20/0 . -50%- —100%-

™ gy sy

Theoretical Validation
assessment measurement All values demonstrate
ﬂiﬁﬁzﬁ *&;ﬂﬂ;ﬁﬁ below effect level

FRrBEMEFTERRKE

In case the year of the last change of value is done more than 3 years ago |:> The number is reduced by 10% absolute (the change is done by Corp EHS&S).

WREE—RIHEEIER HMEKHD10% (BABEHS&SE L)

Sustainable ,
Development )
For Generations v L, 47 min



VALIDATION MEASUREMENT

DO VERE

VALIDATION

PROCESS

SiFid T

Sustainable
Development ,
For Generations b

The theoretical assessment is to be validated with at least one measurement.
ISR N =/ MBI — IR TIEE,

It is recommended to use the substance with the highest PEC/PNEC ratio.
Z2\#FFAPEC/PNECHY RE S IR,

Further measurements are needed for PEC/PNEC rations 2 0.1.
L PEC/PNECLLZRATO0. 1B EH—E NI,

Samples should be taken at site outlet.

£/ XHOEF.

Additional assessment needed if site outlet is far away from receiving stream or if receiving
stream has high volume.

MR XAFOIEEZKIR, BRZWKAEERERE, VWFBHTHINHE.



Types of samples

“’1‘$EI’J7’5 U

Flow-proportional &R 2 EUHIESEREE

Constant BEITEMFIEZERE

Time-proportional : a constant sample volume
at constant time invervals

EIERIAIEIENR, HENEREAIESER

Flow-proportional > a sample volume proportional to
wastewater volume is drawn at constant time intervals

EIERIBSE)ERE, EUFESEKRERELA.

Volume-proportional - a constant sample volume at
variable time intervals according to the wastewater
volume is drawn

RERXEEA R AR EE R,

Spot sample - a defined sample volume at a specific

time is drawn. %5 ERIAY R ERFRAYRE &R

Sustainable
Development ’
For Generations v

Flow in
sewer

[BEKARE

Flow in
sewer

[BEKARE

Flow in
sewer

BKARE

Flow in
sewer

JRKRE

Flow in
sewer

BEKARE

Flow in
sewer

RKRE

Sampling
Volume

o ENEHAFR

time

A

Sampling

Volume

o ENEHAFR

Sampling
Volume

| BUREAAR

time

! Sampling
Volume

o EEAR

Sampling

amm| VOlUMe

| BT

time

A
Sampling
m Volume
| BuiaR

time



Sampling equipment

EVFIRTER

= Sample vessels B

. }%%e:?:e al i}f is reéommended to use clean amber glass bottles in order to avoid chemical and photochemical processes. —f&ZEiX

Ot e I PR SR L LU B S S L,
- A pretreatment of the bottles is not necessary. JRFAEEEIMNITRLLEER,
« High-density polyethylene (PE-HD) bottles can also be used for polar substances. B ER Z & T LA FRIHEYIR.

= Sampling devices3 {3 H: Please note that there is the possibility of Q%i:%%%?é 235\%)’%%\8%1% &%rtﬁ (%Zg_lépf%e% E%%?(lﬂaﬂ) ﬁ%%([jl

materigls of t am}p_llng device and substances in the wastewater. j£=
A

Is of
KRR

Automatic sampling S | | No use of food containers
device for composite ample vessels (e.g. bottles for mineral
Sustainable ’ samples water)

Development
For Generations .



Sample treatment & Storage

EmpuE NN

= Basically, storage and transport conditions of the samples shall be aligned and coordinated with the laboratory doing the analyses.

R L, fMSrEiREE—SEESmEERM.

= Storage Fh:

Directly after sampling it is recommended to filtrate the samples with a cellulose nitrite filter of 0.45 um. A description of the filter process is included in the
attached document.

EINAESRAF[EIZRNEFI0 45 RAVI ARER AT HE RIS IR . (B BRI IEIT AR,

+  Store samples in bottles at 4-8 °C and in dark. Under this condition it is assumed that a storage over a time range of up to 14 days is possible.

4-8EEEECHIRFERT, RIRILUREF14K,

»  Freezing of samples is also possible, but is not recommended for full bottles due to expansion.

AILARHRER, AEWHRRE (AKSR)

+ Sometimes it may be indicated to stabilize samples, but this has to be coordinated with the lab. In either case, losses of APIs are possible and thus it is
recommended to process and analyze the samples as quickly as possible.

B ATRERR Ui ER M, BEFEMNSTZRENE. HIBRT, APESEIEERK, EItSEENR R TRIESHT.

Sustainable
Development ,
For Generations



Eyr\ther_information of Sampling
ﬁédzzzﬂgiyﬁ:llu

I

= Literature

= C. Ort, M. G. Lawrence, J. Rieckermann, A. Joss, Sampling for Pharmaceuticals and Personal Care Products (PPCPs)
and lllicit Drugs in Wastewater Systems: Are Your Conclusions Valid? A Critical Review, Environ. Sci. Technol., 44, 6024—

6035 (2010).

PDF I

Acrobat
Document

» |SO 5667 10 Water Quality — Sampling Part 10; Guidance on sampling of wastewaters

Sustainable p
Development .
For Generations L ) 54 min



Transport
i . A=

= Transport:
- ldeally samples shall be transferred to the lab as quickly as possible. [EIll /RIS FIEBELKNE,

« Cooling of §ampl\es\dgring shipping is not necessary if samples were filtered and stored only for a few
days. MRFRFZITTRERFE/ LR, THEEEEIET LA Fm.

« Transfer shall be coordinated with the receiving lab and scheduled during business week in order to
avoid that samples are delivered during the weekend. SiZWEEI ENE, RELHIE T/FHBAERE
FEH3ZfT,

Sustainable .
Development

For Generations v

L, 56 min



Water Measurement : Bl Qualified External Analytical Centers

IKEERG ;. Bl IARTANEBS ARy

» Bl contracted analytical laboratories in Germany,
USA, and China. {£{EE. FREFIEEBIS5IFE
=hENEERVAME.,

« 31 party testing labs with recognized quality
management system. =L =EHIARTR
REERAER,

+ Same methods developed in Germany, validations
conducted with local water samples in local 3™
party labs in China(Suzhou) and USA. &—H9%
ﬁﬁ%ﬁﬁfﬁl*ﬁéLn,ﬁﬂ*%§(¢l
. SEE) FEMIKEEHITEIERIE.

Sustainable
Development ,
For Generations '

Pic from Suzhou Fabu



Measurement: ™
Analytical Method Sensitive Enough Techraegezentum DVltliW

Wiz P EEEBRH |

Analytical conditions for the determination of gentamicin

10 APIs prioritized for analysis in China. HPLC system: HPLC 1290 (Agilent Technologies)
I:I:l 1 O /I\AP Wﬁﬁ”?ﬂ{jﬁ%ﬁ*ﬁﬂg#@ﬁ ! EE% :z::::::rjnn TC{i}n;Lex C18, 150 mm x 2.1 mm, 2.6 pm (Phenomenex)
*ﬁ 75_ ;£ Column temperature: 30°C

Eluents: Az MilliQ water
B: Acetonitrile
_ﬁgﬁii : H P LC/M S/M S ﬁ{ﬁ%dz/]_‘ia :Idd.ili\.re to the eluent: 20 mM Heptafluorobutyric acid
ution programme: b i anos A inos o
. EERFATER LOQ: 10% of PNEC _ _
ow rate: mbLmin
MS-MS system: Triple Quad 6500 (Sciex)
 —RRREREE |
General methods information:
v" Pre-concentration of water sample 7K#£ e —
Eﬁ?ﬁ;& i *E :
v Chromatograph conditions &%+ o tor g
v’ Calibration curve 1R/ERZ: S
Vo - - :
N . Calibration cur;\.re fo.r geﬁtamiciﬁ
| A il
Chrcmatcg.ram fc;r gentamic_ir; at 0.01 pﬁrL B
peveiopment I

For Generations '



Technical options for APl removal

APIRMEBFZ NI

Technology options
[ Ozone for APl removal — extensive data
— available for APls
uv ] lon Exchange ]
[ RO ] UV/peroxide -
Biological / MBR
[ Adsorption /
reusable filter [ Ozone/peroxide ]
[ Ultrasound ] [ Ozone/UV ]

or Generations



WWT and their potential in elimination of antibiotic resistances

IR7K R I H A =M 2 M RYRE

0 no prevention expected
+ moderate prevention expected
++ high prevention expected

Antibiotic residues

IERTRE/ AP
PAK (Powder Active Coal ) st
GAK (granulate active coal ) ++
L Membrane Filtration 0/ -> ++
UV radiation 0/+

Antibiotic
resistance genes

mEZRIEERE

Antibiotic resistant
bacteria

mMEEMHME

in combination

_ Sustainable p with ozone /
t
For Generations _ PAK or GAK

R, 71 min



AMR removal options in WWTP

[EIKQbIE

yEAMRIZFFETE

MBR FREY] 2 N 2rBe BB A IEARBINERTIZIE) FIARG (UERMMEER)

> ARBs and ARGs are best treated via membrane batch reactors.

Biological pre-treatment (e.g., bio membrane reactor biologically cleans and physically holds ARB/ARG back and
saves space) is often essential in decentralized WWT processing.

EVMETAEIE  (DIRNFEEYI S N ERRTARB/ARGEMDBI SRR, TEXE) Motz /KtEnE Y
ZhY,

Or APIsCarbon Active Treatmer PAK & GAK)and Ozone treatment are potential solutior O increasthe pe erformance
of decentralized WWTP. Ideal for small molecules after membrane.

XITF AP BGEMEARLIE (PAK 0 GAK) FIR\UMIERIRS D AEVS/KCE MRERBEERRL R, Ea/\oFbE

/

RYTEABEEE,,

agriculture.

> Critical accumulation of APl / ARG / ARB in sludge possible, therefore should be incinerated or at least never be used for

APl / ARG / ARB RIBEFE SR REFRR, AW GekE/ DAER TR,

PSCI

R, 73 min W @PSClnitiative




Real Practice: W

=

3k

1 -

—BIJR

255

s 4H

TP (
7K

an API Bl site

Sustainable
Development
For Generations

Inflow A i

HIKA

Selected production mother liquors

HERIEF R

Selected Cleaning Waters it /(9

7K

Civil Waters &5FEK

Firstrain waters #JHARE7K

N=oN :|:
Biak

Y

Homogenization

BEET

QR

GIRY)

Wl

Denitrification Nitrifidation
A tE c « .
© o o
> ® ©® @ ‘©
@, @, @, @
C)Go Doo C)Go Doo
Qo Qo Qo Qo
Denitrification Nitrification
S04 tE . .. .
~ X B & X
> Q ] ] @
O O ©Of O
A DDQ DQQ DQQ DQQ
Q Qs Qo Qe
MBR Filtration
Ozone Treatment NN
MBR ig3&
. Ei&ﬂ
b - S <
o, ‘- N
o X
- -
MBR Filtration
MBR i33E
GAK 2 GAK 1
Activated Activated _
Charcoal Charcoal ~
Treatment Treatment
TEMEARRLIE2 TEMEERALER 1

Successful case using Nitrification + high O2 concentration (even more
elevated by adding small amounts of O3 into the nitrification basin directly,
membrane filtration (spaghetti) + final activated charcoal (with or without
Ozone) , APIs conc at discharge point < 0,05 ugl/l.

FRINRYERGHIL+R02KE, RidiE, MRLFERLE (BEE&ERH03) I2,
HEBURAP] R < 0.05 pglL. R, 77 min



Real Practice: WWTP @ an API Bl site
schl: —BIRBIZ T [R7KAbHE

Other options evaluated but not selected:

HtARiHiIBE

 Electrochemical process (i.e. Axime)

BAETS (MlAxime)
R, CO2, Br2, CI2 lF=44£ 8

Corrosion, CO2, Br2, CI2 formation which can lead to other problems...

« O3+ UV:

BRBAIE:

BEth[ERR. .

Creation of radicals which can leads to formation of reactive

molecules.

Requires also at the end some active charcoal remove

FENEHESR

Sustainable

Development )
For Generations v
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£3PSCI

PHARMACEUTICAL
SUPPLY CHAIN
INITIATIVE

Building responsible supply chains

%8 BREAK

IB1E1597

1

}

=

A

Z|E#EE, REMEDZ,




Building responsible supply chains

B2 /KAIAPIFG N

&L
RIUR
RERBFXFINESRIRFr




~ ¢

B X

RIKFHIAPI

KB PLA

ERIRE K

RIK P4
Zp =

=2 AR



= v=/\47]
sa-</ | gl:l

= P2 (1EEE

= BAfZ: 2D

» N8 RERBEAEFNESHIEFR
= BREST ¢ 13942624501

» KEMMRRIFFFITIERE REKSRETWHETRER.
= BERTIMRIMR LT,
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[Z7XFHYAPI

OHRAEFE

OFk#z (FpRE. JBERE. RERE)
O s 29

L1 B- 5 A4 FEL B 571

PSCI Y @PSClnitiative



RIXKFPRIIMAESR




RIKFIMERRIREN TR

O B AP RAFORENESE R Apg/Ling/L, BAEXSE
BN E R,
Blde: TEFKEE #AK SR ZHE Kb E
B £ A E 42455 44916, 1869, 123ng /L,
O KA RE NI T RSO REZLSNAEFT ARG,
O MBEKTREREE, TETHRBTELT ERoHLL.

PSCI SN EMEEEKLIER SR ARIEE ¥ @PSClnitiative



RIK PRI

BnE Al == HLERNHH




RIXFINEENESRSAN

Oxp%E (FA)
LA -Fi&

PSCI YW @PSClnitiative



EIKFINEZHNEESHEW
O 2 B ok

> 75 3] 2 B

> [ 48 B

> B AR F K

>EARBRASRER F,

PSCI Y @PSClnitiative



RIKFINEENEE

Ol 5] 3 B
>R TR B A BB KPR ARG KR
> B BT LR R A MARFERHE S T REFTHRERI N FT G T AR,

54y,

PSCI YW @PSClnitiative



RIKFINEENEE

LE 4 %3 (SPE)

> | ] B AR B A5 BARAE S 7 89 B AR SR, ARG B PR TP X e R
R, BEFHEERBFLEHE A,

> EAR REES. BERRKRE. RHLBXLF R RBYERGAIER FH
SHRE, TRMRART RN F w2 B A

= BRI 5 S AL 49 B R Y e Bl A R IR R E &

54y,

PSCI YW @PSClnitiative



RIKFINEENEE

LB AR FEBAE

1. BRI Ykt

> e A IS B EAM: Cipn Con CF, #at £, pH2-9

> LR AR PA: -SIO, -CN. NH, %, BB s FAE YA
2. AR AR B TR YR

»SCX (3&fa & FH4) « SAX (B A TRA) « 5B EFRHA-COOH. M FH
F HA-NH,

(1]
]
IR
3

J

PSCI 5KSR.JUIRE A ZEBURE i A O3B0k i R W @PSClnitiative



RIXFINEENESRSAN

3. A AR A

> B AR SE ) TRER B
»HLB (FK-¥%H8)

»>»PCX. MCX (fa&F)
>»PAX. MAX (B&TF) F-

4. T HUE R A

>.'¥:L'f‘blfg\ &Hﬁx &&%i\ }%'].i/ﬁgf

PSCI FREEJLSRE AR R RUR: (8 F BB i i W @PsClnitiative



RIXFINEENESRSAN

" 1B K P LGHB-H IR A 69 F £ 5 4R — B4R E B
% Plexa. HLB. MCX. PCX[FI{#

120 | lIXm OHLB  0OMCX  OPCX

100 ||

E[e: LA

g & & 8

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

167F -0 FEL B
PSCI BBEFIZPH RS M AFEAREUEAR W @PSCinitiative



RIXFINEENESRSAN

" B2-EAKFPRAEEZTELSSANMKXRE—ERERPDERPHF

2549 VHLB (pH 2) , GCB (pH 7) C18 (pH 5)
EIR T | 95.5+19.0 | 88.3+6.6
SR i e : 108.0£10.4 : 108.746.6
] 5 pty e p 109.4+14.3 | 106.8+3.7
fcti S I 99.7x12.6 : 5024128
3L 35 1 92051756 1 §1.845.1
ERRTE S : 88.4£15.6 : 82.9%5.5
L OKIF | 94.1x10.5 | 81.9+0.2

% AR S 55 I 956493 : 69.1+4.6
KA =] i : 92.3+122 | 32.8+3.6
- B e I 100.749.7 | 95.5:0.7

| | HIB,pH2

HLB >90%

PSCI BBEIMEPH RSN APERARIENZEAR W @PSClnitiative
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BEIKPINEEZNEESAMX
“Hl4-EKFERVEESELHALBR
[ 4 2 HURE A1 pH ) 6 55

120 ¢ e WO
— MCX

100 t /?_
‘é::’ 80 -
5
2
g 60
2 +

40

20

1 2 3 - 5 6 7
pH 1 1 -

Recoveries of ofloxacin in WCX and MCX cartridges
at different pHs of loading solution (error bars
indicate the standard deviations, n = 3)

pscl BBERIFEPRARS M AIFEBRENEAR W @PSClnitiative



Py

54y,

RIKFIERHNES

LB 48 £ e LR
> PR BLIER GG B EAR TR AT LR A Hvh, BB RILRE
BLAE ST BT T894 M AT AP, XATROGR Y FHREE.

>R R GBLE: TR, A, FEBF

PSCI YW @PSClnitiative



RIXFINEENESRSAN

“H5-EAKF AR ET FEEHLBER
W CX [E] #H B BUHE ¥ i 2% 14 B e

120 r
100 ] . , ¥

) J- - W
g0 | L
60 |

40 r
20

-

Eecovery (%)

0
010% 0200  0.30%  040%  050%

Formue acid

Recoveries of ofloxacin in WCX cartridge using
different concentrations of formic acid in MeOH-
UPW (50/50, v/v, 10 mL) as eluting solution (error

bars indicate the standard deviations, n = 3)

pscl BBERIFEPRARS M AIFEBRENEAR W @PSClnitiative



RIXKFIERIRENGE

A8 &% (HPLC)

CligAg &3%- % B #8% (LC-MS/MS)
O & 2ok t8 & % (HPLC-FLD)
L& A8 R # % (LC-MS)

O% %% F

PSCI YW @PSClnitiative



RIXFINEENESRSAN

O % #AR €38/ 5P IOKAE M B R (HLPC-UV)
HLPCUVAR A X REARE O EAM, BRRARNREFGREL

8%,
O kA8 &/ AN FE A (HLPC-FD)
KRB LARS N IR, Bomdmass s, £AELENSE

A M AREFQREMITR D .

YW @PSClInitiative
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RIKFERB el
O % 248 &% 5 % #5 A HA (HLPC-MS. LC-MS/MS)
PRAA SRR HRRE. RAEASALALEFHE, FLR

FE2MAENERERLAETE, AREFRBET ZERA TREZNGHH.
PRI T EERERD, BBAE (MS/MS) AR ey, T
Y AT B AR AR A R AL E R

PSCI YW @PSClnitiative



[RIKFPIERRI el

OHLPC-UV- &4

> 5~ B WU
BAgE A &gk (JEMM) : C18, T4 FHMEE P FHMEHLEY,
EARfE L EEAE () @ E469 3 FFIREERILEWILED

> U B
ARR-R-Eis
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RIXKFIER D

COHLPC-UV-49-# 7 i
> BRRFEEIL T (HY) YO F ERIT AR
> B R K
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[RIKF I EZRAY D e

OHLPC-UV-4#rid 42

> AR EARABRIER, SHIFEAMER, MAFABETE,;

> BRI (HY) O FERTHAERN T B
2 B ARG F o
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PMELIDZ
® HEKERPEZZTR

(1) #&EFR

ferd 238 7.3mg/L; wkIEFHHAk 3.3mg/L
(2) 2=k

for @38 21.9mg/L; k4L 9.9mo/L

PSCI YW @PSClnitiative
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Session 3 - Management systems, Industrial hygiene
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Session 4 - Safety, Process Safety Management (PSM)
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CONTACT

L >4 (W

pscinitiative.org info@pscinitiative.org Rosie Towe:
+44 (0) 7342 990241

For more information about the PSCI please contact:
PSCI Secretariat
Carnstone Partners Ltd
Durham House About the Secretariat
Durham House Street Carnstone Partners Ltd is an independent management consultancy,
London specialising in corporate responsibility and sustainability, with a long
WC2N 6HG track record in running industry groups.

info@pscinitiative.org a CarnStOne

+44 (0) 7342 990241
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