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•	 Achieving quality in every batch
•	 Complying with stringent GMP regulations
•	 Ensuring data integrity
•	 Reducing the cost of compliance
 
METTLER TOLEDO creates comprehensive weighing 
solutions and reliable services that help you meet these 
challenges while improving productivity and profitability.

  www.mt.com/pharma

Pharma and biopharma manufacturers 
face many challenges, such as:

Designing Pharma Manufacturing Processes for Quality

Introduction
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Ensure quality, enhance compliance and increase productivity at critical points in 
your production process. Explore solutions from METTLER TOLEDO designed with 
pharma and biopharma manufacturing in mind. 
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Process efficiency in complex set-ups

Creating production orders, planning work-
flows and instructing operators can be time 
consuming. When done efficiently, opera-
tors are freed up for value added tasks.

Automatic & traceable documentation

For quality critical process steps, full batch 
documentation is required. Solutions that 
create this documentation automatically help 
you achieve GMP compliance more easily.

Tight process control for consistency

Maintaining efficient and compliant workflows 
at multiple workstations can be challenging. 
Formulation management with tight process 
control ensures repeatable batch quality.  

How can I ensure precise formulation control and full traceability?

41. Manual Formulation
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Consistent  
Formulation Quality

Free download:
www.mt.com/ind-dispensing-station

Networked software for full control

Our formulation software helps streamline pro-
cesses in the dispensing room and eliminate 
many reasons for out-of-spec batches. Simplify 
your software validation in line with 21 CFR 
Part 11 or EU Annex 11.

 www.mt.com/Formweigh

High-precision scales

Our floor and bench scales can measure very 
small quantities with great precision, even with 
a high preload. Scale consolidation allows you 
to create efficient workflows.

 www.mt.com/PBK-PFK

Your solution will depend on the complexity of your formulation and batch size.  
Step-by-step guidance for manual workflows helps you prevent errors. Our net-
worked software solutions can deploy instructions to multiple workstations and 
automatically capture data for efficient recipe management.

 www.mt.com/ind-formulation

Manage process complexity, avoid operator errors, and stay compliant

51. Manual Formulation
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Consistent Formulation Quality
Preventing Errors in the Dispensing Room

Wrong measurements caused by unsuitable scales, incorrect selection of 
raw materials, false labeling of materials and incorrect documentation. 
What do these problems have in common? 

They are top reasons for quality problems and inef-
ficiencies during the dispensing process. However, the 
correct design and set-up of a dispensing station can 
reduce those error sources significantly, while and at 
the same time, improving the workflow efficiency of 
the weighing tasks.

This Application Note describes two weighing systems 
designed to ensure the highest formulation accuracy 
in the dispensing room. Both systems address the 
challenges of ensuring accurate measurements, of 
preventing operating errors and of fulfilling documenta-
tion requirements. 

However, the approach taken with the two systems 
differs: 
•  The first application example shows how a tradi-

tional recipe-weighing process can be enhanced to 
improve the quality of dispensing and facilitate docu-
mentation requirements. 

•  The second application example examines a weigh-
ing system based on formulation software, which 
is integrated to the company's production and 
resource-management systems providing improve-
ments in process automation.

Contents

1  Selecting the right scales

2  Application 1: Recipe Weighing

3  Application 2: Formulation Solution

4  Summary



62. Production & Inventory Control

Ensure accurate, repeatable results

Many level measurement techniques are influ-
enced by temperature or physical state that 
can adversely affect accuracy. When precision 
matters, weighing is the best way to ensure re-
peatable results regardless of material type.

Reduce downtime with condition  
monitoring

Sensors in storage tanks can be difficult to 
reach and inspect. Remote monitoring al-
lows for much more efficient maintenance 
and can significantly increase uptime.

Eliminate contamination risks

Production environments have become in-
creasingly complex and so have the chal-
lenges to ensure a contamination-free pro-
cess. Hygienically designed equipment 
speeds up and simplifies cleaning.

How can I accurately measure materials and avoid contamination?



Indicators with a hygienic metal keypad 

Our metal keypad consist of one solid stain-
less steel plate without any physically acces-
sible buttons. This eliminates the risk of resi-
due or water accumulation on the surface.

 www.mt.com/ind-metal-keypad

Hygienic weigh module

SWB805 Hygienic MultiMount™ reduces the 
risk of contamination and shortens cleaning 
time due to its highly polished self-draining sur-
faces. Easy integration is possible.

 www.mt.com/ind-SWB805

Ensure efficient and compliant material handling

Our Solution

72. Production & Inventory Control

Hygienic 
Weigh Modules  

www.mt.com/ind-video-sanitary-wm

Weighing is an accurate inventory and production control method that is inde-
pendent of tank shape and ideal for non-self-leveling material. Accurate inven-
tory control optimizes material costs, ensures safe material storage and en-
ables consistent product quality.

 www.mt.com/ind-tank-weighing



83. Automatic Batching & Dosing

How can I optimize batching and dosing processes?

Save production cost and  
reduce downtime

Long batching sequences can create pro-
duction bottlenecks. Optimizing the speed 
and timing of dosing steps leads to better 
operational efficiency and plant utilization.

Optimize accuracy, speed & quality

Automatic dosing depends on the interplay 
between scale, valves and material flow 
properties. Working with the right solution 
helps you hit targets more easily. 

Obtain flexible & user-friendly  
system integration

Dosing systems are often part of a plant-
wide automation system. Standardized in-
terfaces and protocols make integration 
faster and reduce training effort.



93. Automatic Batching & Dosing

PowerMount™ weigh module

Provide repeatable accuracy and the indus-
try’s highest reliability in hazardous and 
non-hazardous areas. Performance of 
POWERCELL load cells can be monitored 
and provide alerts prior to serious trouble.

 www.mt.com/ind-powermount

Ensure precise dosage with smart weighing systems 

Our Solution

Automation terminals

For fast and efficient automatic batching 
and dosing of materials, our range of auto-
mated terminals offer high performance 
and versatility for a wide range of applica-
tions.

 www.mt.com/ind-tank-silo-hopper

A completely automated system creates a reliable and robust production pro-
cess by enabling the fast and accurate sequencing and dosing of expensive 
materials.  In such a system, diagnostic tools are required to ensure continuous 
uptime, minimize waste and improve accuracy.

 www.mt.com/batching

PowerMount Weigh  
Modules 

Free download:
www.mt.com/ind-powermount-wp
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™ Comparing PowerMount™

with Analog Weigh Modules

Contents

1  Types of Weigh Module

2  Performance Differences

3 Calibration Differences

4 Diagnostics and Maintenance Differences

5 Conclusions

METTLER TOLEDO’s new PowerMount™ weigh modules continuously monitor load cell per-
formance, discovering variances  before they impact productivity. This allows manufactur-
ers to stay in control of processes and avoid mistakes before they cost money. 

Without the kind of continuous monitoring offered by 
POWERCELL®, errors such as load cell overload, poor 
communication between modules, out-of-symmetry 
errors, and out-of-range temperatures can go unnoticed 
for long periods. When they do, out-of-specification 
batches and poor quality product are the result. Signifi-
cant costs and damage to company reputation can 
occur. 

PowerMountTM POWERCELL®- equipped load cells with 
on-board microprocessors not only alert operators to 
performance degradation — they also adjust the 
weighing signal to compensate for environmental 
changes. This allows PowerMount™ weigh modules to 
provide accurate weighing regardless of the effects of 
temperature, linearity, hysteresis, and creep. In the 
unlikely event of load cell failure, PowerMount’s design 
also makes individual load cells easy to replace.

Global approvals are standard on PowerMount™ load 
cells, including OIML,  C3, NTEP 5K , OIML C6, and 
NTEP 10K . 



104. In-Process Weighing

Avoid cross-contamination

In multi-purpose plants, various materials 
are handled at different workstations. Highly 
functional, hygienically designed equipment 
prevents cross-contamination while increas-
ing process efficiency.

Ensure error-free production

Operators have to follow complex SOPs at 
many workstations. Smart equipment pro-
vides operator guidance to ensure that ev-
ery step is followed exactly as intended in 
order to prevent quality-critical errors.

Create mobile and adaptable workflows

Single-use and mobile equipment helps to in-
crease production efficiency and lets you 
more easily adapt to changing demands. 
Low-profile and mobile equipment supports 
the trend towards greater production flexibili-
ty and removes obstacles in production flow.  

How can I optimize my production workflow?



114. In-Process Weighing

PowerDeck™ floor scales

POWERCELL® technology eliminates errors 
and helps improve yields with clear operator 
guidance to ensure proper placement. Load-
cell performance monitoring keeps your pro-
cess in control and avoids faulty batches. 

 www.mt.com/powerdeck

High-precision hygienic floor scales

Contamination can have costly or even lethal 
consequences. Hygienically designed low-pro-
file floor scales with electropolished surfaces, 
approved steel grades, and liftable load plates 
prevent cross-contamination.

 www.mt.com/ind-ss-floorscales

Adapting workflows efficiently

Our Solution

Accurate weighing helps you document every production step, ensure compli-
ance with regulations and improve your product quality. Our high-precision 
weighing solutions offer industry-leading metrological performance and ensure 
consistent weighing results when tolerances are tight.

 www.mt.com/ind-precision-weighing

Accurate Weighing

Watch Video:
www.mt.com/PBK9



125. Container Filling

How can I ensure an accurate and efficient filling process?

Optimize cost

Pharmaceutical ingredients are costly and 
even small amounts of overfill add up. Us-
ing the full functionality of your weighing 
devices can ensure accuracy, help  avoid 
product waste and stay compliant easily 
with net content regulations.

Automated data collection

If a quality issue occurs, easy tracking and 
tracing of product and container data en-
sures quick identification of faulty batches. 
Automatic data transfer to central databases 
helps you create process improvements and 
ensure more efficient recall management.

Increase uptime 

Many filling processes have very narrow 
specifications yet require rapid throughput.  
Process control technology helps you avoid 
the kind of unnoticed equipment failure or 
improper handling that can negatively im-
pact production quality.



135. Container Filling

Streamline filling processes for every type of container

Versatile floor scales

An array of reliable, precise, and robust floor 
scales can be tailored for your application. 
Whether you need hazardous-area accura-
cy, a specific size, or a certain diagnostic 
function, we have a solution.

 www.mt.com/floor_scales

IND570: Automated filling

The IND570 offers easy-to-configure soft-
ware routines, discrete I/O, material storage 
tables, and more to enable accurate control 
of filling operations. All data is easily trans-
ferred to your MES or PLC.

 www.mt.com/ind570

When filling intermediate bulk containers, totes, drums or big bags, you need fast, 
precise, and repeatable results. Our platform and floor scales provide predictive 
maintenance for increased uptime and peak operational efficiency.

 www.mt.com/filling

Filling of Mid- and  
Large-Sized Containers

Free Download
www.mt.com/
ind-large-volume-filling-guideline



146. Small Volume Filling 

Create 100-percent in-process fill control

Equipment breakdowns in vial filling pro-
cesses are not an option. Measuring devic-
es must be robust, reliable and able to ac-
curately record the smallest weights at high 
speed for full in-process control.

Ensure full sterility 

Many filling machines are in clean rooms 
that require the highest levels of sterility.  
Clean-in-place solutions allow for efficient 
cleaning protocols that avoid contamination 
while increasing uptime.

Gain high throughput and variable filling 

Filling in pharma is fast but it must also be 
adaptable to accommodate various contain-
er sizes.  As medications become more per-
sonalized, both adaptability and machine 
speed are critical to ensure you meet 
throughput demands.

How can I ensure precise filling of small containers?



156. Small Volume Filling 

WMF high-precision weigh modules

With its compact design, fully integrated 
electronics and industrial Ethernet interface, 
the WMF module performs in challenging 
applications and tight spaces. Fast real-time 
data transmission to PLC is possible.

 www.mt.com/WMF

Sensors for automated weighing

Our high-accuracy weigh modules measure 
at the fastest speeds and highest resolu-
tions. With their robust design and integrat-
ed electronics, they fulfill the highest re-
quirements of machine manufacturers. 

 www.mt.com/APW

Accurate and fast filling of small containers

Our Solution

Automated Weighing 

Free Download
www.mt.com/
ind-case-studies-pharma-machines

Weighing is the easiest, most accurate, and hygienic method for filling syringes, vi-
als, ampoules and tubes. Our comprehensive range of weighing solutions can 
meet the most challenging small volume filling requirements with respect to speed, 
accuracy, variability and automation.

 www.mt.com/ind-small-volume-filling

Solutions for Improved 
Weighing Automation7

Filling & Dispensing

Increasing Efficiency and Safety
Process and Quality Control

1

2

3

4

5

Statistical Process Control
Improve Machine Performance

Filling of Pharmaceuticals
Big and Small on One Machine

High Precision Weighing
Assuring Top Performance

Performance in Quality Control
Fully Automated Preparation



167. Statistical Quality Control

Monitor fill control

SQC solutions provide automated reporting 
and allow immediate trend recognition. 
Quality parameters can be efficiently moni-
tored and managers can be alerted when 
process deviations arise.

Be compliant with net-content regulation

Net-content laws mandate that every pack-
age contain the amount declared on the la-
bel. SQC solutions ensure regulatory com-
pliance with comprehensive documentation.

Ensure data integrity efficiently

Documenting quality critical attributes for 
every batch is a must. Software that pro-
vides user management, electronic signa-
tures, audit trail and many other functions 
ensures data integrity more efficiently. 

How can I ensure precise filling and prove it to auditors?

ACCEPTED



177. Statistical Quality Control

Networked solution

Freeweigh.Net is a powerful, networked 
SQC software solution for factory-wide data 
acquisitions that enables tight and compliant 
production control. Automated batch release 
and reporting capabilities ensure quality.

 www.mt.com/FreeWeighnet

Standalone solution

FreeWeigh Compact is our user-friendly PC-
based standalone SQC solution that allows you 
to control and fine-tune filling processes. It is 
easy to set up, operate and upgrade when pro-
duction expands.

 www.mt.com/FreeWeighnet-compact

Optimize cost while maintaining compliance

Our Solution

SQC Solutions

Free Download
www.mt.com/ind-sqc-guide

Strict process control is required when filling hundreds of containers in order to 
comply with net content regulations.  Our SQC solutions help you to ensure precise 
filling, improve process control, provide full documentation and save costs.

 www.mt.com/sqc

SQ
C 
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de Statistical Quality Control Guide
For Filling Processes

Statistical quality control (SQC) is a legal necessity for the filling of pre-packed goods. 
It also helps ensure economical filling and consistent high quality. This guide introduces 
the most important SQC concepts and provides relevant information for choosing the 
best possible control system.

Day after day, millions of packages of all kinds are 
filled. A package could be a bottle, tube, box, can, 
etc. However, there is one characteristic common to 
all packages: the display of the net weight or volume, 
or the number of pieces.

Every filling process is subject to a large number of 
uncontrollable influences, which collectively cause the 
weight of the packaged goods to fluctuate so that the 
quantity actually filled does not match the specified 
nominal fill quantity exactly. However, those unavoid-
able weight fluctuations occurring during the filling 
process must not cause the net weight of even a 
single package to fall appreciably below the stated net 
weight. The permissible extent of a possible underfill-
ing is generally specified by government regulations.

How does a manufacturer act in such a situation? 
Certainly, it will monitor production to ensure that it 
complies with the minimum statutory regulations. The 
risk of underfilling can be eliminated by overfilling to a 
safety margin. However, such unquantified overfills are 
extremely costly. Even with the modest output rate of 
relatively small companies, the corresponding figures 
are striking.

Contents

1  Filling-Process Control

2  Statistics in Filling-Process Control

3 The Decision-Making Routes

4 The Legal Requirements

5 Filling-Process Control Glossary



188. Scale Performance Verification

How can I maintain compliance and increase uptime?

Achieve high uptime with optimal  
maintenance efficiency

All precautions must be taken in order to 
avoid downtime in pharmaceutical produc-
tion. Regular equipment checks following 
recommended procedures ensures maxi-
mum uptime at minimal cost.

Optimize service intervals 
with preventative maintenance

Preventive and predictive maintenance ac-
cording to manufacturers’ procedures ensure 
efficient and consistent performance through-
out the life of your weighing equipment. 

Maintain compliance and  
be prepared for audits

ISO9001 standards and GMP regulations 
require regular calibration and control of 
measuring and monitoring devices. Lever-
age world-class service to confidently pass 
future audits.



198. Scale Performance Verification

Regular calibration

Calibration determines industrial weighing 
equipment performance.  Our comprehen-
sive calibration services help you to achieve 
compliance, cost savings and quality.

 www.mt.com/calibration-competence

GWP® Verification

GWP® Verification is based on a calibration 
service that documents the measurement un-
certainty of weighing equipment under real op-
erating conditions. Learn how this service can 
ensure process accuracy.

 www.mt.com/gwp-verification

Ensure equipment is fit-for-use 

Performance Verification 
Checklist

Free Download
www.mt.com/
ind-performance-verification-checklist

Robust and fit-for-use equipment, documented data integrity, and standardized per-
formance verification are musts in pharma manufacturing. Periodically scheduled 
scale calibrations and routine testing enhance scale longevity and facilitate stream-
lined compliance with pharma regulatory standards.

 www.mt.com/service
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t Performance Verification Tips 
Improve Compliance and Efficiency

The performance of a weighing instrument will change over time due to environment, 
wear and tear, or non-apparent damage. To ensure the instrument continues fulfilling 
the requirements for process tolerance, a monitoring strategy is needed and required 
by GMP. A performance verification plan will ensure accurate and compliant measure-
ments while optimizing testing frequencies to improve cost efficiency.

Checklist: Performance Verification 
1 Regulatory Requirements

2 A Risk-Based Approach

3 Setting Up A Performance Verification Plan

4 Implementing Performance Verification

5 Performance Verification Solutions

6 Checklist

Standards and regulations leave much to interpretation 
when it comes to performance verification of measur-
ing equipment. This is why pharmaceutical companies 
often test their weighing devices more frequently than 
necessary.

This checklist addresses key aspects of a weighing 
performance verification plan that includes testing fre-
quency and procedures, as well as traceability and 
documentation of the process. 

Review your performance verification process to opti-
mize valuable resources and reduce costs while fulfill-
ing standards and regulations
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209. Safety in Ex Areas

How can I ensure safety without compromising functionality?

Create an accident-free workplace 

Pharmaceutical companies track accidents 
and achieving a zero rate is their number 
one priority. Equipment designed with safe-
ty in mind is a first step towards achieving 
this goal.
	  		

Gain high functionality 

Designing processes in hazardous areas re-
quires special equipment, know-how and 
care. With our Ex-products, you can rely on 
approved solutions without compromising 
accuracy or efficiency. 

Comply with global safety standards  

Safety guidelines and regulations are differ-
ent in each country. Choosing an approved 
equipment supplier with global reach will 
ensure easier compliance.



219. Safety in Ex Areas

Hazardous services

Our experienced, factory-trained service spe-
cialists make sure hazardous area weighing 
equipment is safely installed, inspected, main-
tained, calibrated and repaired. 

 www.mt.com/ind-ex-service 

Designed with safety in mind

Hazardous poster

The easy and quick identification of mark-
ings and protection methods help engi-
neers ensure equipment complies with ap-
propriate regulatory hazardous-area 
standards.

 www.mt.com/ind-haz-poster

When handling explosive materials, weighing equipment must comply with exten-
sive regulations and be installed and maintained correctly in order to ensure safe 
operation. Choose solutions that help you fulfill your safety standards without 
compromising functionality. 

 www.mt.com/hazardous

Hazardous Catalog
Discover solutions to all your 
hazardous-area needs

Free download:
www.mt.com/ind-hazcat

Equipment Group, Category & Protection Level
Group Category Atmosphere EPL1) Required Protection

I Mines
M1 Methane Ma Operable in Ex-atmosphere

M2 (Firedamp) Mb De-energized in Ex-atmosphere

II
All other
areas

1
G (Gas) Ga

In normal operation
D (Dust) Da

2
G (Gas) Gb

During expected malfunction
D (Dust) Db

3
G (Gas) Gc

During rare malfunction
D (Dust) Dc

Material Group / Equipment Group (excluding Mines)
ATEX / IECEx North America  (NEC / CEC)

Substance Group Class Group  
(Division) Group (Zone)

Propane IIA I D IIA

Ethylene IIB C IIB

Hydrogen IIC B IIC

Acetylene A

Fibers/Flyings IIIA III - IIIA

Grain dusts IIIB II G IIIB

Coal dusts F

Metal dusts IIIC E IIIC

Zone and Division Classification
Explosive Atmosphere Zones

Gas / Dust Divisions

Continually present Zone 0 / Zone 20 Division 1

Likely to occur during normal 
operations

Zone 1 / Zone 21 Division 1

Not likely to occur during 
normal operations, but may 
occur for short periods

Zone 2 / Zone 22 Division 2

Gas Temperature Classes

Max. Surface
Temperature

IEC / 
NEC505
CEC Sec. 

18

NEC 500
CEC 

Annex J

Max. Surface
Temperature

IEC / NEC505
CEC Sec. 18

NEC 500
CEC Annex J

450°C / 852°F T1 T1 200°C / 392°F T3 T3

300°C / 572°F T2 T2 180°C / 356°F T3A

280°C / 536°F T2A 165°C / 329°F T3B

260°C / 500°F T2B 160°C / 320°F T3C

230°C / 446°F T2C 135°C / 275°F T4 T4

215°C / 419°F T2D 120°C / 248°F T4A

100°C / 212°F T5 T5

85°C / 185°F T6 T6

For Dust: indication of the maximum surface temperature in °C.

Non-Electrical Equipment
Type of  
Protection Symbol Concept Ex Code Zone Standards  

(ATEX / IECEx)

General  
Requirement 

– Basic methods and requirements
h
–

All
EN ISO 80079-36
EN 13463-12)

Flowrestricted  
Enclosure

Restrict breathing of the enclosure

–
fr

2, 22
- 
EN 13463-2

Flameproof  
Enclosure

–
d

1, 21
-
EN 13463-3

Constructional  
Safety

Ignition hazards are mitigated  
by engineering

ch
c

All
EN ISO 80079-37
EN 13463-52)

Control of  
Ignition Sources

Control equipment to detect 
malfunctions

bh
b

All
EN ISO 80079-37
EN13463-62)

Liquid  
Immersion

Prevent contact with explosive 
atmosphere

kh
k

All
EN ISO 80079-37
EN 13463-82)

Purge and  
Pressurization

Prevent ingress of explosive 
atmosphere

p
1, 21
2, 22

IEC 600792
EN 60079-2

Ignition  
Hazards/  
Risk Assess-
ment

–
Basic concepts and methodology 
and ignition hazard assessment

– All
EN ISO 80079-36
EN 1127-1

Types of Protection (IECEx and EX)
Electrical Equipment
Type of  
Protection Symbol Concept Ex Code Zone Standards

(ATEX/IECEx)

General  
Requirement

–
General requirements for all  
Ex equipment

– – EN/IEC 60079-0

Flame- 
proof

Contain explosion;  
extinguish the flame

da 0

EN/IEC 60079-1db 1

dc 2

Purge and  
Pressurization

Prevent ingress of explosive 
atmosphere; limit surface tem-
perature

pxb 1, 21

EN/IEC 60079-2pyc 1, 21

pzc 2

Powder
Filled

Contain explosion;  
extinguish the flame

q 1 EN/IEC 60079-5

Liquid  
Immersion

Prevent ingress of explosive 
atmosphere; limit surface tem-
perature

ob 1
EN/IEC 60079-6

oc 2

Increased  
Safety

No arcs, sparks or hot surfaces
eb 1

EN/IEC 60079-7
ec 2

Intrinsic  
Safety

Limit energy of sparks and surface 
temperature

ia 0. 20

EN/IEC 60079-11ib 1, 21

ic 2, 22

Type of  
Protection "n"

Non-sparking devices
Sparking devices 
Restricted breathing

nA 2

EN/IEC 60079-15nC 2

nR 2

Encapsulation
Prevent ingress of explosive 
atmosphere; limit surface tem-
perature

ma 0, 20

EN/IEC 60079-18mb 1, 21

mc 2, 22

Optical  
Radiation

Protected by shutdown, enclosure 
or inherently safe

op pr 1, 21

EN/IEC 60079-28op is 0, 20

op sh 0, 20

Protection by  
Enclosure

Prevent ingress of explosive 
atmosphere; limit surface tem-
perature

ta 20

60079-31tb 21

tc 22

Types of Protection (NEC and CEC)
Electrical Equipment for Flammable Gases, Vapors and Mists
Type of  
Protection Symbol Concept Ex 

Code
Class I 
Division

Class I 
Zone Standards

General  
Requirement

–
General requirements for 
all Ex equipment

– – – 60079-0

Flame- 
proof

Contain explosion and 
extinguish the flame

da – 0 ISA 60079-1
C22.2 No. 
60079-1

db – 1

dc – 2

Explosion- 
proof

– 1 – C22.2 No. 30 
UL 1203
FM 36152 –

Powder 
Filled

q – 1
ISA 60079-5
C22.2 No. 

Purge and  
Pressurization

Keep the explosive  
atmosphere out

pxb 1, 2 1, 2 ISA 60079-2
C22.2 No.  
60079-2 NFPA 
496 (FM 3620)

pyc 1, 2 1, 2

pzc 2 2

Oil  
Immersion

o – 1, 2
ISA 60079-6
C22.2 No. 
60079-6

Increased  
Safety

No arcs, sparks or hot 
surfaces

eb – 1 ISA 60079-7
C22.2 No.  
60079-7ec – 2

Intrinsic  
Safety

Limit energy of sparks and 
surface temperature

– 1, 2 –
FM 3610 
UL 913

ia – 0 ISA 60079-11
C22.2 No. 
60079-11

ib – 1

ic – 2

Non-incendive – 2 –
ISA 12.12.01
C22.2 No. 213
FM 3611 

Type of  
Protection "n"

Non-Sparking devices nA2) 2 2 ISA 60079-15
C22.2 No. 
60079-15

Sparking devices nC – 2

Restricted breathing nR – 2

Encapsulation
Prevent ingress of explo-
sive atmosphere; limit 
surface temperature

ma – 0 ISA 60079-18
C22.2 No. 
60079-18

mb – 1

mc – 2

1) EPL = Equipment Protection Level; 2) Date of withdrawal: 31.10.2019
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Electrical Equipment for Combustible Dusts

Type of  
Protection Symbol Concept Ex 

Code
Class II  
Division

ClassIII 
Division

Class 
II Zone Standards

Dust Ignition
Protection

Keep combustible 
dust out

– 1, 2 1, 2 – C22.2 No. 25 
FM 3616
UL 1203

Protection by
Enclosure

ta – – 20 ISA 60079-31
C22.2 No. 
60079-31

tb – – 21

tc – – 22

Fiber and 
Flying
Protection

– – 1, 2 – C22.2 No. 25
FM 3616
UL 1203

Non-Incendive

Limit energy of 
sparks and sur-
face temperature

(NI) 2 1, 2 – ISA 12.12.01 
C22.2 No. 213
FM 3611

Intrinsic Safety

– 1, 2 1, 2 – ISA 60079-11 
C22.2 No. 
60079-11
FM 3610
UL 913

ia – – 20

ib – – 21

ic – – 22

Encapsulation

Prevent ingress 
of explosive 
atmosphere; 
limit surface 
temperature

ma – – 20

ISA 60079-18
mb – – 21

mc – – 22

Pressurization
Keep the explo-
sive atmosphere 
out

(PX) 1, 2 1, 2 – ISA 61241-2 
NFPA 496 
(FM3620)

(PY) 1, 2 1, 2 –

(PZ) 2 1, 2 –
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Hazardous Area Regulations

ATEX
European directive 2014/34/EU covers equipment and protective 
systems for use in hazardous areas. Directive 99/92/EC (ATEX137) 
defines employers’ responsibilities to hazardous area safety.

IECEx
International Standards on equipment and installations in potentially 
explosive areas published by IEC (International Electrotechnical 
Commission).

NEC / CEC
National Electric Code (USA) and Canadian Electric Code define 
the standards by which all electrical wiring and equipment must be 
installed.

Zone System (Gas) - NFPA 70 (US); Canada: same mark as IECEx
Class l Division 2 AEx ic lllC T5

Substance 
Class

Zone Explostion 
Protected

Type of 
Protection

Material 
Group

Temperature 
Class

NEC / CEC Marking (North America) 
Division System - NFPA 70 (US) / CSA 22.1-15 (Canada)

Class l Division 2 Group C, D T5

Substance Class Division Material Group Temperature Class

IECEx Marking (Global) – IEC60079-0 6th edition
EX ic IIB T5 Gc

Explosion 
Protected

Type of  
Protection

Material 
 Group

Temperature 
Class

Equipment  
Protection Level

ATEX Marking (Europe) – 2014/34/EU
0344 ll 3 G Ex ic llB T5 Gc

European
Conformity
Marking

European
Comission 
Mark for 

Explosion 
Protection

Equipment 
Category

Explosion
Protected

Material 
Group

Equipment
Protection 

Level

Notified Body
Identification

Equipment 
Group

Surrounding 
Atmosphere

Protection
Type

Temperature 
Class

Hazardous-Area Equipment Marking

 www.mt.com/hazardous-area

Zone System (Dust) - NFPA 70 (US); Canada: same mark as IECEx
Zone 22 AEx ic llB T91°C

Zone Explosion 
Protected

Protection Type Material 
Group

Max. Surface 
Temperature
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Knowledge at Your Finger Tips

Explore our Knowledge Center on compliant pharma 
weighing and discover useful white papers, videos, webi-
nars, and more. 

Webinars: 
Learn the latest in regulatory compliance, safety requirements, 
and technical trends.

Guides:
Download the latest information to help you comply with regula-
tions more easily and efficiently.

Videos:
Quickly gain an understanding of how you can improve efficiency 
and accuracy in all your weighing applications.

Visit your Knowledge Center today!
 www.mt.com/ind-pharma-compliance

METTLER TOLEDO Group
Industrial Division
Local contact: www.mt.com/contacts
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