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What is the USP? METTLER TOLEDO | 2

The USP is the U.S. Pharmacopeia, the latest version is USP 32

It is a private, not-for-profit, non-governmental organization.

There are no political or governmental links.

It is dedicated to the development of quality standards for the benefit of the public
health.

To improve the health of people around the world through public standards
and related programs that help ensure the Quality, Safety, and Benefit of medicines and

foods.

The USP establishes standards for the benefit of public health...
they are legally enforced by the FDA.




Pharmaceutical Water Quality Requirements METTLER TOLEDO | 3
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Relevant Sections of the USP METTLER TOLEDO | 4

= Pharmaceutical Water Monoqgraphs

- Purified Water (bulk) Sterile Water for Inhalation
- Water for Injection (bulk) Sterile Water for Irrigation
- Sterile Purified Water (packaged) Bacteriostatic WFI

- Sterile WFI (packaged) Water for Hemodialysis

- Pure Steam

= Test Chapters

- (645) Water Conductivity
- (643) Total Organic Carbon

= General Information

- (1230) Water for Health Applications - related to Water for Hemodialysis
- (1231) Water for Pharmaceutical Purposes
- (1644) Theory and Practice of Electrical Conductivity Measurements of Solutions




Bulk Water for Injection(s) - Today METTLER TOLEDO | 5

Attribute! USP EP JP
Production Method Distillag(r)gczgzuitable Distillation Difsr?:ﬁtiggr’i fia wg:etrj a
Source Water US’dEriLrJ]i(i‘]n%p\?\,g}gy HO Human consumption JP water specification
Total Aerobic (cfu/100 mL)? - 10 -
Conductivity (uS/cm at 25° C)3 1.3 (3 stage) 1.3 (3 stage) 2.1 offline
TOC (mg/L) 0.5 0.5 0.5 (0.3 for control)
Bacterial Endotoxins (EU/mL) 0.25 0.25 0.25
Nitrates (ppm) 0.2

Heavy Metals (ppm)
Acidity/Alkalinity

Chloride

Sulfate

Nitrite

Ammonium (mg/mL)

Oxidizable Substances (/100 mL)

Residue on Evaporation (mg)
Note 1: All tests are maximum, unless otherwise stated.

Note 2: Microbiological testing is considered to be harmonized, with the exception noted that the EP test is written into the
Production section, and the USP test is contained in a non-compendial general information chapter

Note 3: Limits are temperature dependent
Note 4: Not required effective Jan 1, 2009.




Bulk Purified Water - Today METTLER TOLEDO | 6

Attributel USP EP JP
Production Method Suitable process Suitable process Distillation, |on-§xchange,
UF, or combination
Source Water US’dErildi(}]n%p\?vg}gy HO Human consumption JP water specification
Total Aerobic (cfu/mL)? 100 100 100
Conductivity (uS/cm at 25° C)3 1.3 (3 stage) 5.1 (1 stage) 2.1 offline
TOC (mg/L) 0.5 0.5 (optional) 0.5

Bacterial Endotoxins (EU/mL)
Nitrates (ppm)

Heavy Metals (ppm)
Acidity/Alkalinity
Chloride

Sulfate

Nitrite

Ammonium (mg/mL)

Oxidizable Substances (/100 mL) <0.1 mL*4 0.02 KMnO,

Residue on Evaporation (mg)
Note 1: All tests are maximum, unless otherwise stated.

Note 2: Microbiological testing is considered to be harmonized, with the exception noted that the EP test is written into the
Production section, and the USP test is contained in a non-compendial general information chapter

Note 3: Limits are temperature dependent
Note 4: Alternative to TOC Note 5: Not required effective Jan 1, 2009 if WFI conductivity requirements are met




(643) TOC - Calibration & Performance METTLER TOLEDO | 7

Limit of Detection of 0.050 mg C/L (50 ppb TOC)

Must distinguish inorganic carbon, i.e., CO,, HCO4

Must meet System Suitability testing periodically

Calibrate according to the manufacturer's recommendations



What is System Suitability or SST? METTLER TOLEDO | 8

= Question: What is System Suitability Testing?

= Answer: The process of challenging a TOC analyzer to convert sucrose
and p-benzoquinone to another detectable species (CO,) equally.

It is required by USP <643> and EP 2.2.44 0

LT

=1,4-benzoquinone
chemical structure

Raw

Material _ .
Stock Solution Sucrose

molecule
(50,000 ppb) ‘ Standard Solutions chemical
(500 ppb) structure

I H o H


http://en.wikipedia.org/wiki/Image:Saccharose.svg

(643) and 2.2.44. - System Suitability Test METTLER TOLEDO | 9

Measure TOC of 0.50 mg C/L (500 ppb C as sucrose), R..
Measure TOC of 0.50 mg C/L (500 ppb C as p-benzoquinone), R...

Measure TOC of water used to prepare these solutions, R,,. Not to exceed 100 ppb.

Response shall be between 85 and 115%!

RSS _RW
RS _RW

Response =100 x



Live SST Results METTLER TOLEDO | 10

= R,, Sucrose ~516 ppb
" R, p-benzoquinone ~499

= R,, Reagent Water ~15-20 ppb

Response =100 x (:?9 15

j:96.7%



TOC Maintenance METTLER TOLEDO | 11

Standard Service Products -
After installation, service required every 6 months

Installation & Operational  Basic Preventative Full Preventative

Qualification (IQ/OQ) Maintenance Maintenance

+ + +
System Suitability Test System Suitability System Suitability
(SST)* Test (SST)* Test (SST)*

*For Pharmaceutical end-users only

Basic Preventative UV Lamp and Filter Replacement
Maintenance TOC Calibration

Full Preventative UV Lamp and Filter Replacement
Maintenance Flow, Temperature, Conductivity and TOC Calibration

For internal use - Confidential



Why is TOC (total organic carbon) important? METTLER TOLEDO | 12

= Pharma - 500 ppb Residual compounds remain in the manufacturing process, the
potential for side effects from toxic levels of contaminants increases

= MicroE — 2-3 ppb Oxidation film has poor insulation withstand voltage and reduces
Wafer's life

= Power — 20ppb The high temperature and high pressure environment of the generator
oxidizes organic carbon molecules into carbonic acid, which in turn erodes the turbine

Typical TOC present as

Water Typical TOC (Range) ot b
Bog 33 ppm (10 to 60 ) 4 ppm
Marsh 17 ppm (10 to 60) 3 ppm
Eutropic lake 12 ppm 3 ppm
Oligotrophic lake 22 ppm 0.2 ppm
River 7.0 ppm (1 to 10) 25 ppm
Precipitation 11ppm 01 ppm
Ground Water 700 ppb
Sea Water 500 ppb 50 ppb
Waste Water up to 1000 ppm

Process Waters

very wide range

Drinking Water

100 ppbto 10 ppm

Purified Water

1 ppb to 500 ppb

Ultrapure Water

0.1 ppbto 10 ppb

Table Showing Total Organic Carbon levels in various types of water




Where Do TOC Impurities Come From? METTLER TOLEDO | 13

Leachates and humic acids and other organic sources

- Large molecules
- Complex mixtures
- Some man-made waste... pesticides?

most
probable

leachate (n.) A product or solution formed by leaching, especially a solution containing contaminants picked up
through the leaching of soil. Pesticides or fertilizers can leach through soil.

Humic acid is one of the major components of humic substances which are dark brown and major constituents
of soil organic matter humus that contributes to soil chemical and physical quality and are also precursors of
some fossil fuels. They can also be breakdown products from leaves.

leaves

= Degradation of the water system biofilm

RO membranes

Filters

lon-exchange resins

High Purity Water Pumps particulates

= Formation within water system

- Biofilm?
A biofilm is a complex aggregation of microorganisms marked by the excretion of a protective and adhesive matrix.



http://en.wikipedia.org/wiki/Humus
http://en.wikipedia.org/wiki/Soil
http://en.wikipedia.org/wiki/Fossil_fuel
http://en.wikipedia.org/wiki/Microorganism
http://images.google.com/imgres?imgurl=http://www.pnc.edu/photos/autumn2005/fall%20leaves.jpg&imgrefurl=http://www.pnc.edu/photos/autumn2005/index.html&h=666&w=1000&sz=212&tbnid=6ljDhPbE1BgIAM:&tbnh=99&tbnw=149&prev=/images?q=leaves+image&um=1&start=1&sa=X&oi=images&ct=image&cd=1

TOC Chemistry METTLER TOLEDO

= TOC is about the ability to break bonds and to convert "undetectable organic" molecules
into a chemical form that is detectable

- Convert to methane in a GC/FID (Flame lonization Detector)
- Convert to CO, and detect by infrared
- Convert to CO, and detect by conductivity

= This is done by BREAKING BONDS and OXIDIZING

= UV oxidation breaks the carbon-carbon bonds through the generation of hydroxyl radicals
to produce carbon dioxide and water. It is the dissolved carbon dioxide that we then
measure.

0

CH.OH
CH.OH
H 0y o, H
H 0

OH H/™,~"\H HO
HC CHAOH

| H ol H =1,4-benzoquinone

®Sucrose molecule chemical structure
chemical structure


http://en.wikipedia.org/wiki/Image:Saccharose.svg

Conductivity and TOC METTLER TOLEDO

= Conductivity measurement in UPW is the measurement of total ionic
(conductive) impurity.
- Dozens of ions in water
- No specificity

= TOC measurement in UPW is the measurement of total organic
(usually non-conductive) impurity.

- Hundreds/thousands of organics in water
- No specificity

= TOC is a conductivity based measurement. Thornton is a world
leader in this field



Principals of Operation METTLER TOLEDO |

On-Line 6000TOC Measurements by UV Oxidation/Conductivity

CH,0, > CO,+H,0 > H,CO; > H*+HCO;

non-ionic *OH ionic-conductive
(carbonated
Water) Inlet Conductivity
= v N

4

e §

®  Outlet Conductivity
TOC+TIC

Outlet (TOC+TIC) — Inlet (TIC) = TOC

Ultra violet light at 185 nm breakdowns non-ionic organic

species which are then measured by conductivity sensors



TOC Flow Path METTLER TOLEDO

The Same continuous flow and rapid response.

Control valve automatically maintains flow rate! ||

17



THORNTON - Leading Pure Water Analytics METTLER TOLEDO | 5

1964 Dr. Richard Thornton, an MIT professor, founded Thornton Inc. in USA
2001  Acquired by Mettler-Toledo and integrated into Process Analytics Division

Widely considered as the leader in the production of high quality resistivity /
conductivity sensors and the Thornton/Light Curve

Long history of community marketing successful at establishing brand
recognition at key international organizations such as USP (A. Bevilacqua),
EP, JP, FDA, SEMI & PV (J. Cannon) and ASTM (D. Gray)

Strong working relationships at system fabricators




UPW Make-up & Distribution System

METTLER TOLEDO | 19
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6000TOCI in Pharmaceutical Applications METTLER TOLEDO

The audit-ready solution for all TOC applications

Water Purification Final Rinse Point-of-use

= Monitor TOC levels of = Ensure final rinse = TOC sensor located after
systems producing: completion with TOC RO purification, storage
- Water for Injection (WFI) after Clean in Place (CIP) and distribution at water

- Purified Water (PW) applications point-of-use

20



Demonstrate TOC In real-time METTLER TOLEDO | 21

What can happen in 6 minutes?

= A lot of good (and bad) measurement data can be missed in 6
minutes - if your data is limited to snapshots of information

= Unlike at-line batch analyzers, the 6000TOCI provide continuous,

real-time data to show exactly when an excursion starts and ends. Watch the video*

"What can happen in 6 minutes?"

6000TOCi Sensor - Confinuous, real-fime measurement - > Bat alyi Balch measurement, 6+ minutes

1
ppbTO

control control
"THEE X 30000000 = e T R e T limit

*Internet connection required to watch video For internal use - Confidential


https://www.youtube.com/watch?v=OeNxYIIDFNI

Unigue Predictive Diagnostics (ISM) METTLER TOLEDO | 22

Verifiable sensor performance with Predictive Diagnostics

= The 6000TOCI with the M800 transmitter offers a unique set of diagnostics to verify
during an audit that your TOC analyzer was operating appropriately during it's use.

= Ensures your TOC system is always measuring effectively and efficiently.

Lamp Dynamic Lifetime Indicator
Predictive diagnostic tool that
ensures the UV oxidation lamp is
providing oxidation according to
specification.

TTM — Time to Maintenance
Indicates when services are
required, including Calibration,
SST and ballast.

2
g
«
¥

Sensor Alarms & Excursion
Counters

Clearly alerts you if there is an
identifiable problem with your

TOC measurements.

For internal use - Confidential



Lamp Dynamic Lifetime Indicator (DLI) METTLER TOLEDO | 23

Advanced diagnostic tool for simple maintenance

= The lamp DLI predictive diagnostic tool ensures
accurate status of your lamp life hours remaining to
minimize unplanned maintenance

= Based on known lamp life characteristics the lamp DLI
algorithm projects the lamp lifetime based on power
cycling of the TOC lamp

= All UV lamps degrade over time. Much like how cycling
a light switch on and off degrades the life of your :
household lights, so does power cycling of your TOC .
lamp

- Multiple lamp power cycles per hour rapidly degrades a lamp ¥
- Few lamp power cycles per day has very little impact

- Lamp DLI can distinguish this difference

For internal use - Confidential



Reliable UV Performance METTLER TOLEDO | 24

Solid design based on proven technology is more robust with improved
oxidation performance characteristics

Stainless steel fittings

Advanced optical modeling

@ enhancements improve
repeatability, reproducibility and
stability

Fast (< 1 minute response time)
- &— @ New, more robust coil with

oxidation chamber view port

Durable SS tube fittings

Viewing port allows quick inspection for contamination or rouge

For internal use - Confidential



New Improvements METTLER TOLEDO | 25

A robust product meeting process application requirements [.\\
RFID
Rugged Enclosure RFID Technology
- Powder coated metal Semi-automated calibration
back enclosure and system suitability test
- Molded plastic front - Radio frequency
enclosure identification (RFID)

- Easy to clean
- Consistent PRO

Branding .

X

enabled for error proof
solution data transfer

METTLER TOLEDO

USB , LED Indicators
- Direct printer capabilities - At-a-glance status
- Data logging
| =
r_,
Service Access Isolated Connections
- Full access through ® - Left side electrical
front cover connections
- Side access for UV - Right side water
lamp replacement connections

N inrernAL USE ONLY

For internal use - Confidential




New Improvements METTLER TOLEDO | 26

A functional and effective design for dependable measurement

Universal Ballast

Robust Enclosure — - 100-240 VAC
- Powder coated metal
- Gasket lined

Centralized Signal &
Control Connectors

Separated Electrical

& Wet Components
- Elevated PCB &
electrical connectors

_ il <«— Efficient Sample
Removable Service Flow Path
Panels - Compression fittings
- PCB board - 316SS tubing
- Back panel - Shortened flow path

Easy Access Side

panel

- UV lamp access

- USB printer capable
- USB data logger

Conductivity Sensor

Enhancement

- Optimized flow velocity for
more efficient
measurement

Oxidation Chamber Enhancement
- Quartz coil optimization
- Quartz chamber view port

For internal use - Confidential



The 6000TOCI Sensor METTLER TOLEDO | 27

Proven technology - NEW features and value for improved TOC performance!

Consistent Measurements with Stability

Audit-ready continuous, Real-time TOC Analysis

Enhanced Data Assurance for Global Compliance

For internal use - Confidential



NEW Proprietary CAL & SST Solution Packaging  menme ToLepo| 28

Automatic solution recognition and data transfer minimizes errors and
saves time

RFID identification requires
MT solutions

RFID tag ensures solutions are
installed in the correct order

Smaller 250 ml bottles are more
convenient and easy to handle

RFID automatically transmits unique
solutions data directly to M800

For internal use - Confidential



TOC Portfolio Positioning METTLER TOLEDO | 29

6000TOCi with M800

" Premium sensor and powerful

- ) _ touch-screen M800 transmitter
4000TOCe with M300 G1 and TCT
& g = Basic TOC measurement = TOC performance
_ = Full regulatory enhancements and stability
compliance = USB datalogging and printer
450TOC » Transmitter Configuration capabilities
" Portable analyzer Tool (TCT) = New ISM diagnostics

=  USB outputs

= Full regulatory compliance

For internal use - Confidential
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FZ + 2% ({540 ASTM D1125 B E {th52:£

AR RIEBJiEMZE ASTM D1125 ~ D5391 F#BfHzK
s - L 0o +0.1° C (#2 25°C)

BRI © + 2°C SEEAEME NIST

B3R B T FERIBIIE

MR AR BT R HOBRIER  BWAREAKRE2HEBHEEA
POEBERRME - DUEE R BRAN R EHORE R EREA
0 - B LR ES  BERTEAEEBEERENEEE - A
BEMESE » FERRTENOREREAEMLE - BEBR
TR UALLREET BHRM -

B3 nE Rt

A BIBEMIKIRE METTLER TOLEDO | 7



352 RCRIBRIE

NIST
TEEH : BERASTEEHALIEEEE @0 01 om) A e
W TS BT E R ST ENRE - LR B a0 - :
38 2 B AROTAE © 158 53— (A IE RO E R LB SRS TR

B - BEREHAFEBRELASZEEHE ASTM 5% - TRE
HIRJEHAZE NIST -

X RI23 AT T
Thornton 0.1 cm™ & =R RIS
BB ZE
- RE 0.1 cm

2 = — = =0.1 1

1cm = EEEEWEH — T om? cm
\ q /BRI REREHME 0.1 cm” RE - EfaRRIEERt
1em 31 em miE - SMERENEREEEE

353 EME/MIERRABREHEEHBETGE
RURIZR BV EATE BARIE Al LB @ E T IR AGER ©
1. 5 —EREARCAIZHMLLE - SRETRCRIZRETTEREE EUIE -
2. ZEEEERCHEERARPEESRIERAI - (FAILLARNESRAZRATUES © &
FIF ASTM {R4E 77 R EUABMK N LIRS - LUZRMSEMBERE -

ERERAISREMEH - BRRERREENEHFIENERRE -

PSRRI R 23

ISM RRAIZREFETALRIE B £
FERENRAIRRS S 1T IR THER
BUIR(FEEER o

8

METTLER TOLEDO T & BZEFHIKARTE




3.5.4

3.5.5

3.5.6

BRER/AIIERCRIZY IR (RTD) ROBRELTS %

HERSAY R EE 2 REFLLE - ERMENRIERER @ BZERRKIE

ERERER > BEEY
BETFRBUMRLNEBRRE - LERRESEREMAZERERENE

BEOEEH B
B o

ERNUESEMABRETESH

SEXERY UniCond® EBER/EMHRRAES @ WA EEHEANTHRABZ —HEENE—REF-R
AR ETIRME N OB - RSEBEGEEEF—ERRERE  EMEEHE—RER
£ - BERAELL A BITEERREREAR - FIEL TR FRRAI R ETREE
BAfR - RILLAESNERI TRRAERIKEE

RIS USP <645> RIEK » RUAIZREME AR 8 BIRE LAKIE - AIEETIEAHEMHZE NIST -
MEMFE AN FEHZE ASTM © UniCond RUAIZZAYRI 8 BERT KRS TRSTRIE ©

i UniCond RUAIZET S » AIEEREHAMRUAIZ (MIFEESF) A - ME UniCond RIEEFER
B-IEERERER  BEEL—SRERERETLE  —BREABER -

RIESAE

BTG USP AIRERMRFNEBEEBIFE - WATIEITRIE R - 8 USP EAR - X

B RZEME RS HIEERIERAR - MEBHBENNEERBTTIRHERS - EXAEH—RA
REEFFERE—X -

o
— b';""_)

UniCond B4 #RECAIES

A HZEFKIATE METTLER TOLEDO

9



4, EFEEL USP <1644)

AIREE <1644> B USP ST BMAEE - Lt EEAREFRERME 7 ESRAERMAE
flo¥e5] - BIELLRIRAVIES © 1R1F - RIELUKMEE - it T ERREMELUERIREER KR
f. EH T HREY > MEMBRE—SES -

BT —LEABTFE USP <645> 3HTERVAIZEES) > USP <1644> EZEAHEMATERAERERR
JEF#B{E o ™ USP <645> EfEFAZSKETEHESTAK (WH) FfZK (PW) EITIERERMEVAE @ 8
RBRAATE AR/ S BT o LA/ AR S BRAS E MM RE —EFERMZ B EREIRE E -

CBUMEEEL) (EP) BEAM USP <645> MHREMEX » BAFESE#EENERER » EEAEE,
fFERREHE -

4.1 BAMEETREMENEEXRAE 7

BEERERERT - KEERXESERWAEHR - MREMERERKMILEREER - iR
EERIEHIIAMERREIE - ZTIRNEEE I 26°C RARENSERE - FERSHKEEM
KNEEXAEMEZEB[SERE  BERKRRITERITRORBELS -

METTLER TOLEDO Thornton {58528 BB - sEER—EESEXRIREFENEEHENLNETER |
IEREMEXNTER  RAEES - WFlEiR @ REIREE _EAVRIG /RS Eheem S U R EER
B2 EERAGEE - URIFEAKEMKARRE - thac AR EMENRERITHRET o T
AU {EEaas 2 HIBYFRY USP BERak ERATNEE » BERRITECERE ST USP <645> K USP <644> HIFRTE °

< CHAN_2
0.068 yseny

150 =«
0100 psem

t @ ) ,
W
1 M800 EURIZEER UniCond
- BIEARRAIZS

E
=
=
=
™
d
=
E
vy
=

METTLER TOLEDO T & BZEFHIKARTE
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5.1

USP <643) 125 15

Ti@EWN, 2—BEEE SRR AERERKPHOEHMEE - KPEEKNFRY
FIREIEKIE ~ MEMECERROOME - DRERRPEENEE -

BRITFETSIE AR T AW, DHT777E ° USP 643> BRI RAFRIHEREREIEFRY
H—1&737% - BEHE5IAMAERE LM SN - DU AREE EAE R UUE R —TERR &I
ARER - FTETEE AR R AARN Z SLhmA S 5 F R M 72 /KRy E
Wk DB T ESRLEREEN =S -

USP <643> {ER LI T ZERIRE. " HEEHNR | Hesnligigs

1. R LB A B AFIE <0.05 mg (50 ppb #EHEHERR)

2. AEKBRELEER R EITRIE

3. AR HEE BIZS Lk - EMME) BEMNFERLEREEN SR
4. AT HRBERA S EIERIE (SST)

e @Al (SST)

RN ERBRUREREFERBARTNKREREFEF » HkEPEEIURERERL
ARRERNMLERBUAE - T RIS BIER ) BOERIEMNHCE " HBEMR ) &% - MEDIERRRAEY
miEHkE FUAIE BE N RO B L YRR [ FE - USP <643> FETELIEIEM 1,4-K (FREL
L2224 - BMLEREETE - FLLEAEM 1,4-3X  GERZRHKE T iREHR , RIBRiMiAISRER
HEFILRES - USP <643> BXRILAHERIBREHIE I SST -

5.2 SST#2%

1. B2 AR AEE LA RAVKAHEE KR ° R,
(R, TRFEXB3@ 0.1 mg C/L (100 ppb))
2. BI-EEEHE 0.50 mg C/L (500 ppb C) KIFEEHERR © R
JE;TZ!S 0.50 mg C/L (500 ppb C) AU#EHEHERR & Ry
H}i NH 856 E 115% 2

R FE(E = 100 x <u>
R, - R,

g
g
&
:

5000TOCi £} WP

A HZEFKIATE METTLER TOLEDO



6. [R{uiBE# (CIP) RIER#EiMIkEHGE

BRIEERAIPEEGE - AN SEARRKERRREERKNKERE @ MAEFERAEDAYHREE
AUEETTERRE - WRIRMHG R EIE R L EAREE o FHRMAERILERIS - 3R - BRMHOR
FEHRIERAVKE » BT RIS BB AE S B R S ZE R ) B IR T2 B B9 S A& B ER P FR A9 7K
BHE -

HREABRAR T ENRELTME © CIP SASHENERZFRE®IA A —E+ 2 H# LB
AOIRSE - BREEREHMINETRISPAMEGEFRE - EEEUHEEBIEMIER -
HIFSHRENRME » BRAENEXRLTHRE @ I TEXERETAR - MEETSEMH
HEE - BRREREESRENRERK » LITIIH TR CIP A EEAY4ER] - DURIESS
FAZK (WFI) F#ok (PW) RYZESLRES - ELERERTBRZENRILNRAFE  MTEMEL
FRERSER - R REFERI B RASPAMER (MIF CIP RFE) AYKE -

METTLER TOLEDO Thornton #49 450TOC RI#EXNAMTE R LUEIRFED R " HE2EHN , MEEXR - LIFE
RERACA IR EEER S BRI R B KFNFkp) B2 iR &l o

E &
EREN CIP BIE :

o EERFHEHIRI BT A KB LR HAE
o THEALERILHEIDERERT
o BIRERMEEBELE EARGE

HEEETURR TeBHNn, IR I

o FFFtGE AN, REBX

o ERTENIVIRHR - I Tocfc"|

o KB B R IR ELE MR E

o FERIRZEREEAY T T SRR AT (SR CIP Ei&hE RISt A 2

METTLER TOLEDO T & BZEFHIKARTE
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CIP R#2ihikntasl

B - FRRHOMBERMR EmiRg RETERIKE
BRSPS API A APl SLE12 5 PHERERIKE

AR | BIEER R BaRNH

—

o - FERE

oK 5 Bl {E AR BB R SGERE [ AR

HaY CIP G&E ) BIKE CEKEEINEIK)
T HLhHE - =0 N~y E
gggﬁ%%gfm wEsME mEED ok
RAGPE - BIERRLIE ~ RERAE E|EIFRE fhok 5 R g R EERR R AR
a8y CIP G&E ) E&R BIKE (EKEEHHIK)
RIS - BIERE - AERNH EREHL W
O&9 CIP GEEA) Em
BT AKX ZE MR E
$ERiE iESTAK #k

(WFI) (PW)
YERE 7R HEERRE
K =B BN~ B EJETN E’xiH M= N

Z ~ WHO gxA 7k WHO ERFK

TS EEE (cfu/100 mL)? 10 NA
TS EEEL (cfu/mL)? NA 100
BHE (uSom + A 257) 13RS - B '3 @R 1257
B (mg/L) 0.5 0.5
MERNEE (EU/mL 0.25 NA
hEPLEE (ppm) - 1£ EP 0.2 0.2
MERNSEZ (EU/mL NA < 0.1 mL*0.02 KMnO,

",
S T
‘ *
-

A[#EIL 450TOC s34

A HZEFKIATE METTLER TOLEDO
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7. EP~JP -~ ChP ~ IP FlE {thZEHAYE K

AR/ ERMERG ERRMFERNR  AERNESTE - MENBE EVHRE) #Bidst
ZRATIHITRRE - EEEESENBR/MEPHEESR - MRS ZB/RATETIZIAY
M= - R EEAFESEE 40 ENE - EPR S0 HSERZ/ M EREETT o Fit
MREEREESEBRGEREBREMNRES @ TIRLRETSEBR/HEORE -

BEZ+ER - EEFERREE (USP) —EM (BUNZEM) (EP) & (BAZEM) (JP) AR
WIBBUISE  FREHIR/E (PDG) FRI—A - /MBI N IERSERA—MRMES
BIRY T—EE, o T—EEL WERS " REAN RIS RIS H thEEMI I EER R
FREVENERENRBIILEXHHPEBEBHBRNOREFIGETARR - eEE HERNE
R WEEIABRAEFHERIRE, - '—Hit, EEARENEMERFIETH -
Mg AR L RIRZIESE - EHREZNFRENEL—ER—AAIBIE (MIFRKL
BE) Mt —RHEEAR—FEAFHKAE S —ERREEEHE - MEMEE EANEX -
EMR D MG L EAEFMIEEABEE

F—3t ) EEMESESMIFEREA - MBH 2000 FEE—EBMANNERK o TREERK
—Ht ) WEBRECERMKMESAK  EMERREZPRERNAKER - HNER
RE[MWELENEREMERK - FLLEEAKRIRS| ER S FRMKIEFAKER—ER
—RVAIRT7E © B 1996 FHE - USP BIRSFELIEBRA "B , REVAHZLBEERFES
g REVRSERIAVRIVEEAIE - 72 2000 & - (BUMZZEL) (EP) BtAHRAIEE (EEIZEHA)
MEESRE TRAMHR, AR - ™ (BFZEHR) P) thiE 2000-2009 FRAIKREFHIEER
FFREY TR -

EEERZERYERBMEDEREE - B "=X, EHSKE 1990 FRAZE " —H%, ATEM
BEECEERIBR T —Ht, EERSHEE - BHAME - BEFUNEESLADBHMER A
TDERAK, BB (BEXRE TR, ) RMEMHEAREEE—Et - 57|
PR = (B[R TE SEATRVRIOK £ E TSR LR —20 - B (BUMZER) (EP) MEBEXRRHENDSH
(EEZEH) M (AAZEHR) JP) WEERERE -

14 | METTLER TOLEDO & BUZEFHIKFRE



Fe& HthigiabRraME ) - TRESSRETMEIRE - EMEZENE (P) MAE (ChP) FRSEEH
BRIRARMEth IEFE 127 - BEE LK/ RAVEERIIE " E2HE15R/\E , (PDG) FIEXXRE @ B

HAR

BIRFEE 5 — B2 AR5 K HIET - ELe B b R HMAYZES - HaTth#RA USP Fr3éthaY

MEERRE LR ARLE - BERER ML BRI ERETE - BETRE T@HMN, SLBME
FIKRHRIIEH R ERIERE -

* B AR AR R RE R B AT B o SE{E FAAERARY S BE SR M SE B ATROARAS o

A=k FESHK

=i USP EP JP ChP IP
Bk XS AKX R ~ RX ANEBHFE BAIKARAE BYRIK BRFIK
8~ BAM BYAfK Blfk
WHO 8RRk
#hok
$ERiE BEWRRE | BEWRRE | ZE BT | ZE BT | ZBBET
TR | THMEGEES | BEGES
i’ S B BYmAzE
T EEER (cfu/ml) 100 100 100 100 100
B8% 1.3 (BEE%3) | 5.1 (BEEX 1) | 1.34#F k=L | 5.1 (BEEX 1) | 1.3 (BEEX 3)
(uS/cm > 1% 25°C) 2.1 Big
EEEE (mg/L) 0.5 0.5 GEE) | 0.5 (0.3 AR 0.5 0.5
el
FHELEE (ppm) 0.2 0.2 INE
Bt S/ S B
£ (ppm) 0.2 INE
AIE{LE R
ESTAK
SERE S ES Z B #Z#EsL RO Py Z A
FPERYES (FBECHBIR) -
R B HA K
I EEE 10 10 10 10 10
(cfu/100 mL)
BiEE 1.3 (BEER3) | 1.3 (BEER3) | 1.3#8 8L | 1.3 (BEEX 3) | 1.3 (PEER 3)
(uS/ecm > 2 25°C) 2.1 BfiiS
HEEHE (mg/L) 0.5 05 0.5 (0.3 AR 0.5 05
D
HEANSF 0.25 0.25 0.25 0.25 0.25
(EU/mL)
HHELEE (ppm) 0.2 0.2 B
B FE /RS B
£ (ppm) 0.2

* BRI - JRRIH L IS

A HZEFKIATE METTLER TOLEDO
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HARIEE R A K

12l

EREETRE (EHIE)

s BERIE » RIEEIAX « HFTEERE  BRFERE -

« LASREREHEE -

o BT ERITHELETERNEMEXK -

o BETRERMTE BRAKE 0.1 pS/em o T3 1.0 pS/em BRAE o

« LUETSEHIBRE (0.1%) BERFEREAE  LRBHARRE £ 0.1 pSom - BHIfis : TARBA
0.1 cm ) 50 kQ) BRASIMEELTALRET 2.0 £ 0.1 Sfem -

EEERRS

BAEHCSHEREE + 2% °

- EEBEEZEERAAR GREB NIST SAERERAR) PRIERAIRS o

- ERBER ST EBERAAR (ASTM D1125 ZAEFBHIK) FRRERAIS

« DS —EAERRERY rLE I RURIZR(E A I RR AR IE RUAIRS @ WA EREEREPHITEX RIS

o MEHEMEEL2°Co

ISy

ZEHEREE T AR AT FIRIEREEK

MEBHME, BEX

o {FEERAYIR HARBR A A A 0.060 mg C/L (50 ppb #EHHEHR) ©

 KTBSLEMAVERETTE

o N/BHERBIEMRR BN S L - EWMELE) BN -

o WRFEHIRB RIS BRI (SST) -

FirSBEMERIE (SST)

o AIE MR ARELARAKRBEEN - R, - F15#218 100 ppb °

* BIRERRIEATHRE 0.60 mg RUENEAR » AR RPAFEEHE R,

* RIRERHEBAFHE 060 mg BIEE AR - AIEARPIBERER Ry ©

o BEEAVAIGSRREURLS UV BRVE R -

o RFE{EMESTHL 85 & 116% A o

SREE - 100x [
Rs _Rw

METTLER TOLEDO T & BZEFHIKARTE




8.1

8.2

15 FDA 21 CFR 28 11 #4935 EC GMP [fi
Bl 11 ZIRE

1997 £ » FDA 857 21 CFR 258 11 ER#R&6 - {27 " ERUEFERHABH AR 5%, 09ZE%
EL A AR TREREZFEREFRMNFER - SZ8EMTS FDA FTHIEAIEX - 158 11 394
Wt o AR ATAEE ELE ARSI ARSI - ALt FDA ERSYZEE B HEITE S - BEMNAR
SAELERE  FDA BE3E 21 CFR 28 11 BB RIS R ZEEHGIR A S © 2003 4  FDA 5
TLUFRY TEEES, -

TKEESE 11 BRZEBEMNREERE - SRARLAKBEARREREES
FDA HECER @ BEREAZREUZTFEANKHRAHESEIN - BI7E5 11 2980
BRSEERN - B—HH - SEAFAEREREELEFEEMNERTIENN R
BELBFRHATSERALZRARNMMBRR - MEA hERESLLERER
RIUESHZRIEENEE - B FDA —RUERENFELEARS "UEFO8E
REFEERLEL ...

{AIBFE A 21 CFR 28 11 BR 2 RE 7

BLHREEEERNEFAEZEHAMRS - it - HI @A METTLER TOLEDO Thornton {H#
# » F% Thornfon {H#gias LA AR EHHEEZE PLC E] SCADA Faufi - HEEHAVERRERMR
ABEREFER  MABERZEFCHRKMER URSEAREREE BT  1ZEmE -
AISEA 21 CFR 28 11 &B4) - M AR ELECIRAVERSE - REMMEREE T EDBERETSHIE
# o IR 0 21 CRR 5 11 EAUTERMRAERAE  RERRERERECHAVAE - it
Gh o EEEEREREFEHMERRECRT - EREFRHRNERLRMBCERSHHEERAK
EITHEE - RAVARERREE - REMAECHEREHNER - UEFS 21 CFRE 11 58
RYRRE °

R F IR B RHRE

FDA 21 CFR % 11 #84% EC GMP [f8I 11 BB A ARCIRERBBFINEFTES -
METTLER TOLEDO Thornton {H#aizs B Z ERBER @ AlE A M ARSREEBFIAIEEA
(RBISBRIERR) RFEseH G ~ S5  BhtaE REEE) - FLEERS 21 CFR
11 SRR TFEURENEX -

AEERRNEIET T ERFTMATEERSIMEIEMBRAIEFRHFNAEER - FHitE
#RAETTE 21 CFR 28 11 BRDBRIBEFHRERERAEXK - FhasnfRm A S iRt AE-ESLL
BRRAN  EREFREMPERRRAESH -

i - BfFmsNEREaRERMHBEFNEP—E  IERAERFHE PLC » SCADA BE

FULE R (DCS) LURBBEFECERMENHRAECER > 21 CFR 311 BRB9AREAS @A 5L KR
FAYEEEFE%1E (PLC « SCADA B DCS) * MIF{Stass/ Bk s o

A HZEFKIATE METTLER TOLEDO
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ISM®

FRRED

ISM HE BN (REGE
IERYIEE > D2
EIMENERRE
BES -

METTLER TOLEDO Thornton ¥i% IG{E#ERHI
s B ER

1991 FEEANRZELBERE T{aEHH REAEN LRI 7E - EFF METTLER TOLEDO
Thornton {2 2% RFMMERIREFIFTAIEIEF - ASTM HNEEXRGE » HEUEMWEINE
Thomnton {81 1989 FREEMOIIMRIEARIE - MAERIGEXEE » 1< Thornton AF]
ROFL T SEE AT #E S 1B - 3F 1994 ZF Morash #1 Bevilacqua LUK 2004 £ Licht ~ Light
Bevilacqua & Morash {253 » HERRMNAEFTFEFZHIT (Electrochemical and Solid-State
Letters) HA o

BRI 0 SER) Thomton EHEFETER/EHERAERMG LAVAELM - # AR
Y USP BOERAFT T 7 B o ELE AR T METFEXEHNNESHKNEX - BEMEEN
BEEXRMAEL - WETFTEXBEZMETEAEEFENVERITK - ™ Thomton AR FE#BHEZK
LRI EINEY 7 IRERIESHAT - fE#% - ERE@ Thomton AYRIEESCRAZ 78 - SEEER
#0 USP 131 Thornton K BRADITERREKEMILRIB RS -

o &/

METTLER TOLEDO Thornton &= RXEIEE (ISM®)

M800 {E#aiEs

s ZRE(HBENINRE) FHss  EH2EZ
BUAIE M

o BEEAIEIE (ISM)

* FEIGENR > BERSE

e iMonitor BT ARSI HEE

o BB S Mg

o BERMTERAIZENEEER

o TEEH T ALEHIRES

%ggﬂﬁi%ﬁﬁéﬁ 4R {4 4 B i LR RO S AR B E

18 | METTLER TOLEDO & BUZEFHIKARE

M300 {&#2§

o ZIBEEBENINEE) Fims  REZE2HY
BIE5EME

o WEFAIEE (SM)

o fiEiHENAI - AAERGE

o EEEFNBEM AR ESRERR

o FEMBEANKIEEX

R AFE R BIAIR R B SR TheE - BEERRE

o HE
R o



1994 & HFIFEERL2AHBRARRANEERMRA - AI—BEEa 7T EFRAH -
Al REE BB AR AL AR - EIREERMAIR - BIERART RA/NIAL
SR - R - E¥NREMEELARMIERRE - Thomton B3R TAMENT —HHEER
EmE#EaiR LSRR - FLERIDRE METEERABMBRE T REME -

2000 ZF - USP %37 Y Pharmaceutical Waters Expert Committee BZER/KBEFEE S » E{EH
FESNMEBEENTETIN# A KERR X REMRAFHEEEAREER - USP tifE
METTLER TOLEDO Thornfon AYIR{EE B EEZEHIEE (b FEHE) » 2R UH KHELL AEE D
TFEHR (2005 E 2010 ) ° (EAEIEERR  EEEXRZEETEHAHMASICHER 8 TKE
BSH) ) AUEFIRTERISE7E(5 8 METTLER TOLEDO Thornton fHRIZE 2 #54i769 USP {LEBAFTERE
B85t -

METTLER TOLEDO Thornton Fff{ HHAYE2 A1 LUK USP RYSEE( - 2F15 USP BB XM {EH
WA o RIS LUE— P IRR - BLEMEA <643 BEHEARER <645> KEBRAVAIK » IE®RRK
B9 EP ~ JP MRV E thZEHABA AR BRI MTREBR A - 215 » B EIREEHFTETITRY
BEAIR - &L Thornton BRI FAUBIER AATIE - WL HBME B 50 ZFRAFHEIRIMR
REHITE ©

i
HZA
S
=
it
op
i
o

-
H

FEDTRIE D LR RAIZZAERIY -

J

A

A HZEFKIATE METTLER TOLEDO

N
H =+ . = /= 4+
5000TOCi &#cC ISM UniCond® #2#c ISM REFEAC ISM
o STEERSRITHIREMER B R R o 5 [ s T e (27 A R S B o RIRAERE [ FE
i * BERFERKIEZHFEFHRRIZEAEE i e e

. Eﬁ;ﬁ{ﬂﬂ;ﬁumaz . o FEIREDAITNEE . Ekﬁfﬁﬂiﬁfﬁéﬁxﬁﬁ@ﬁﬂ%?ﬁﬂ
° ﬁfﬂ”lﬁ’fm%*ﬁ'lﬁﬁfz o BEBEIC AL R TR ° KE?_EI?EUZEUIJJEE
® ﬁig/i SSE;*D CAL RYECS%1RTF o FEE B LI . IEE{;:E‘“ - y
b i:::m%ﬁit . ) . o EEURSTE ¢ BEFS A SUZERES o FEEET "ARRIMME L AUFRAI
» BREAISEMIRRET AT IRB I MEERBEN

s iMoni s ks s N BEROBEACENGEREBRL

H iMonifor (M800) EBHRIE » LIFERE

- BARTEBANER g (OO0 R LR S EORIEAGT, -
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Jim Knows Best | Pharmmaceatical Waters incusiry Expen

“How often must we calibrate
conductivity sensors?
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» www.mt.com/jim-knows-best

www.mt.com/ism-pharma .

For more information

Mettler-Toledo Pac Rim AG, Taiwan Branch
RIS EE- RS RAERATEAEAAH

At 11494 RHEERIE R 171 B 1758 2 18
Tel: 02-2657-8898 * Fax: 02-2657-0776

Brhrh 40347 FOEERRRIRS 497 55 4 42 Al

Tel: 04-2372-1528 7 Fax: 04-2372-1529

ST 81359 A ERAF 1K 332 52 5 82 3
Tel: 07-550-8958 * Fax: 07-550-8938
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