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    MAS-100 NT® Microbiological Air Sampler USER MANUAL      THANK YOU VERY MUCH! Dear cus tomer congratul ations and thank you very much for choosi ng a product from MBV AG. We are pl eased to make a contri buti on to your success. MBV AG develops and produces precision mi-crobial air samplers for more than 20years. Our uncompromi si ng ques t for the best possi ble quality has convinced globally leading compa-ni es to rel y on our solutions for thei r most de-manding applications. Our superior product quality is backed by global availability of appli-cation and s ervice support.  For best performance of your product pl eas e read this instruction manual carefully. The man-ual will provide you wi th the necessary infor-mati on for correct and s afe us e of your new i n-strument. If you need additional technical or applicati on i nformati on, do not hesi tate to contact us at welcome@mbv.ch or fi nd more i nformation on www. mbv. ch.   MANUFACTURER MBV AG Industri estrass e 9 CH-8712 Stäfa Switzerland  DISTRIBUTION PARTNER Merck KGaA Frankfurter Straße 250 D-64239 Darmstadt Germany   Note Up-to-date product information Œ such as Servi ce Information Letters (SIL) Œ are available in the C ustomer C enter area of the MBV AG webs i te www. mbv. ch. There, i mportant product after-sales information about changes, issues, in-structi ons and news i s provi ded to customers.      Page 3 of 70  DOCUMENT HISTORY Vers ion Releas ed His tory 22.0 26.02. 2021 Œ Chapter 2. 2 Worki ng pri nci pl e:  pi cture corrected 21.0 06.10.2020 Œ Extensive rework of document: Œ MAS-100 R egul us i ntroduced Œ Filter and filter kit introduced Œ Improved chapter s tructure for better understandi ng Œ Adapted to new CI/ C D of MBV AG and Merck Œ Cons olidated and/or removed redundant information
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(e.g. Feller correction tables–etc) Œ Improved overall picture quality Œ Document renamed Œ Safety Data Sheet and Qui ckstart Gui de incl uded i n the USB Sti ck MBV Informati on Sheet introduced Œ Introduced new tri pod Œ Al arm 92 and 94 better des cri bed Œ Autoclavi ng Temperature to 180°C updated Œ Chapter 4. 4:  Red reference l i nes  corrected Œ Chapter 6.4.2: Corrected mi ni mum SQS fracti on to 40K Œ Chapter 7: Warni ngs descri pti ons added Œ Chapter 8:  New autoclaving parameters. Œ Chapter 10.2. changed from GWF to MBV. 20.0 11.06.2018 Œ Page 2: Introduced new «Cus tomer C enter» on MBV AG webs i te and removed «RSS feed» Œ Chapter 3.2: Added «Safety Data Sheet» Œ Added chapter 4.6 (PC Software installation) Œ MBV AG logo changed 19.0 08.08.2017 Œ Chapter 2.3: Added l anguages Portugues e and Italian. 18.0 05.04. 2017 Œ Corrected pi ctures  i n chapter 3.2 17.0 05.04. 2017 Œ Adaptations to new firmware version Œ Chapter 9. 2.2: Added dry-decontamination Œ Vari ous typo and format correcti ons 16.0 20.12.2016 Œ Harmoni zed the wordi ng of chapter 1.1.2 to be consi stent throughout al l  MBV AG user manual s. Œ Harmoni zed chapter structure to be consi stent throughout all MBV AG us er manual s. Œ Added chapter 1. 2.4 («Dual-U s e» s tatement). Œ Vari ous typo correcti ons . 15.0 19.04.2016 Œ New templ ate used Œ Total  rework of document structure Œ CE certifi cate removed 14.0 21.05.2013 Œ New templ ate used Œ U pdated CE C erti ficate Œ Changed order of revi si on hi story Œ Corrected Pri nter C onfi gurati on  Page 4 of 70  13.0 30.07.2012 Œ Corrected EG -> EU GMP Œ Grammati cal  and structural  correcti ons 12.0 26.01.2012 Œ Renamed Fi l e Œ Integrated Revision His tory in Us er Manual Œ Removed HAC C P Compliant (FDA 21C FR part 11) 11.0 01.06.2011 Œ
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Warranty adapted 10.0 19.04.2011 Œ Total  rework of the SOP and new structure of the manual Œ Chapter 6.5: SQS example adapted Œ ON/ OFF redundancies opti mi zed Œ Converted document format from .doc to .docx Œ Footnotes  l ower page chapter Œ Chapter 21: Updated CE-Certificate date Œ Chapter 13.1: Alarm IDs with caus e and solution Œ Addres s MBV AG corrected (Industri estrass e 9) Œ Chapter 20: New Warranty from «AGB» of MT Œ Chapter 17: GWF accordi ng to EN 45004 /  IEC 17025 Œ Chapter 16. 2: Max rel . hum. Non-condensi ng Œ Chapter 3: Fi rmware U pdate reworked Œ Žrepl aced by ® 10_ 110308 04.04. 2011 Œ Sub-version 110308 Œ Chapter 1 Formatting headings adapted Warranty s eal inserted Œ Chapter 5/8/ 16 Recharge ti me adapted to 3.5 h Runni ng ti me adapted to 5.5 h Aspiration adapted to 33'000 liters Œ Chapter 17.1 Temperature from -20°C  changed to 0°C Œ Chapter 16/21 New standard for EMC test i ns erted Œ Chapter 5/5.1/9.13 Languages Spanish, Polish, Czech, Italian and Portuguese in-s erted Œ Chapter 9.14 Contrast adjustable from 0 - 14 9.0 04.08.2010 Œ Sub-versi on 100804 Œ Chapter 10 i ns erted (Pri nti ng) 8.0 20.03.2009 Œ Sub-versi on 090920 Œ Introducti on parti cl e counter and resul ts 7.0 05.12.2008 Œ Sub-versi on 081205 Œ Removed Warni ng notice for batteri es Œ General 20 mi n / 121°C Œ Alignment German Manual 6.0 28.10.2008 Œ U npacki ng i nstructi ons removed from Version 5  5.0 20.09.2008 Œ Battery dis/ connect procedure becaus e of Li-ion cells added Œ Unpacki ng Instructi ons i nserted.   Page 5 of 70  Œ Some wordi ng changes 4.0 30.07.2008 Œ Chargi ng i ns erted Œ Tri pod i nserted 3.0 29.07.2008 Œ CE/EMV pages removed and repl aced by CE-Conformi ty Certificate Œ New Menu item template data in main menu: deletion of protocol data or complete
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templates possibl e 2.0 09.07.2008 Œ 2 Versi on: EMV tes t-numbers corrected to EMV R eport 7E033-2 Œ CE/EMV 3 pages from EMV Report 7E033-2 i ntegrated to Manual Œ Integration of R evisi on hi story i n Manual Œ Correction on Technical specification page 1.0 02.05.2008 Œ Original Version    Page 6 of 70  TRADEMARKS The following product names are used for identification purpos es only. They remai n the ex-cl us i ve property of thei r respective owners. External The vibrant M, Millipore, and Sigma-Al dri ch are trademarks of Merck KGaA, Darmstadt, Germany or its affiliates. Detailed information on trademarks is available via publicly ac-cessi bl e resources. Opti cap® i s a regi stered trademark of Merck KGaA, Darmstadt, Germany. Mi l l i pore® i s  a registered trademark of Merck KGaA, Darmstadt, Germany. Wi ndows ®, Excel ® and Internet Explorer® are regi s tered trademarks  of the Mi crosoft Cor-porati on i n the U. S. and other countri es. PDF® i s a regi s tered trademark of Adobe Systems Inc. i n the U.S. and other countri es. Safari® is a registered trademark of Appl e Inc. i n the U.S. and other countri es. Firefox® is a regis tered trademark of the Mozilla C orporati on i n the U.S. and other coun-tri es.. ChromeŽ is a trademark of Google Inc. i n the U.S.  and other countries. Growth Di rectTM is a trademark of Rapi d Mi cro Bi osystems Inc. i n the U.S. and other countri es.  MBV AG MAS-100® Switzerland MAS-100 Eco® Switzerland MAS-100 V F® Swi tzerland and other countries MAS-100 NT® Swi tzerland and other countries MAS-100 NT Ex® Swi tzerland and other countries MAS-100 Iso NT® Swi tzerland and other countries MAS-100 Iso MH® Swi tzerland and other countries MAS-100 CG Ex® Switzerland MAS-100 R egul us® Switzerland DA-100® Swi tzerland and other countries
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DA-100 NT® Swi tzerland and other countries  Copyright © 2020 MBV AG. All rights reserved. Thi s document may not be reproduced, i n whol e or i n part, i n any form or by any means electroni c or mechani cal  (i ncl udi ng photocopyi ng, recordi ng, or any other proces s),  wi thout the written permissi on of MB V AG, Switzerl and. Informati on contai ned in thi s document may be s ubj ect to change wi thout noti ce.     Page 7 of 70  ABBREVIATIONS The microbiological air sampler MAS-100 NT i s  des i gnated hereafter as  «Instrument». The PC Software MAS-100 NT/ NT Ex Portable Air Sampler - C&C communication and cali-bration) i s  des i gnated hereafter as «PC Software». A comprehensive list of all used abbreviations can be found in Annex C Œ Glossary.  APPLICABILITY The i nformati on i n thi s manual is valid for the following configurations: Component Vers ion Hardware HV 8. 0 Firmware HV1.7.18 PC Software HV1. 6.31 SP1   Note For ol der software and firmware versions pl eas e cons ul t previous versi ons of this us er manual .  RELATED USER MANUALS The following user manuals provide additional es sential information: Document Scope Anemometer User Manual  Des cribes the adjustment and calibration procedures Software Manual MAS-100 NT&NT Ex Descri bes  the functi ons  of the PC Software    Page 8 of 70  TABLE OF CON TEN TS MANUFACTURER 2 DISTRIBUTION PARTNER 2 DOCUMENT HISTOR Y 3 TRADEMARKS 6 ABBREVIATIONS 7 APPLICABILITY 7 RELATED USER MANUALS 7 1. GENERAL INFORMATION 11 1.1. Safety information 11 1.1.1. Severity levels 11 1.1.2. Speci fi c safety i nformation for the i nstrument 11 1.2. General Provisions 14 1.2.1. Personnel qualification 14 1.2.2. Intended product us e 14 1.2.3. Operating conditions 14 1.2.4. «Dual-U s e» s tatement 14 1.3. Warranty 14 1.3.1.
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General 14 1.3.2. Quality statement 14 1.3.3. Contact 14 1.3.4. Excl usi on claus es 15 1.4. Product labeling 16 2. INSTRUMENT DESC RIPTION 17 2.1. Application 17 2.2. Working principle 18 2.3. Main features 19 2.3.1. Perforated l i d 20 2.3.2. Change of the HEPA fi lter 21 2.3.3. SQS Œ Sequential air sampling 22 2.3.4. Communication 23 2.3.5. Validation and classification 23 3. HARDWARE DESCRIPTION 24 3.1. Parts designation 24 3.2. Scope of del i very 25   Page 9 of 70  3.3. Optional accessories 27 4. GETTING STARTED 28 4.1. Adjusting a Petri dish 28 4.2. Adjusting a contact plate 28 4.3. Battery chargi ng 29 4.4. Fi rmware update tool 30 4.5. PC Software ins tallation 30 4.6. U si ng the tri pod 30 5. OPERATION 31 5.1. U ser i nterface 31 5.2. Startup the instrument 32 5.2.1. Startup 32 5.2.2. Intro s creens 32 5.3. Activation of the calibration reminder 33 5.4. H ome screen 34 5.5. Start sampling 35 5.6. Operati ng and sampl i ng modes 36 5.7. Shutdown the ins trument 37 6. SETTINGS AND CONFIGURATION 38 6.1. Protected mode 38 6.2. Menu structure 38 6.3. Operati ng mode s el ecti on 39 6.3.1. Mode s electi on 39 6.3.2. Template handling 39 6.3.3. Templ ate data 40 6.4. Process setti ngs (sampl i ng mode) 41 6.4.1. Std mode (Standard) 42 6.4.2. SQS mode (Sequential) 42 6.5. Preset s tandard vol umes 43 6.6. Delay 43 6.7. U ser s el ecti on 44 6.8. Print i nstrument s etti ngs 44 6.9. Sample log 46 6.10. Alarm log 47 6.11. Confi g devi ce 48 6.11.1. Ti me/ Date 48 6.11.2. Language 48  Page 10 of 70  6.11.3. Contrast 49 6.11.4. Device i nfo 49 6.12. Sys tem info 50 6.13. Printer confi gurati on 51 6.13.1. Functionalities 51 6.13.2. Set pri nter setti ngs 52 6.13.3. Other pri nters 53 6.13.4. Online printing activation via HMI 53 6.13.5. Online printing activation via PC
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Software 53 7. ALARMS AND WARNINGS 54 7.1. Alarms 54 7.2. Warnings 55 8. CARE AND MAINTENANCE 57 8.1. General 57 8.2. Cleaning and decontamination 57 8.2.1. Perforated l i d and dus t cover 57 8.2.2. Exteri or 58 8.2.3. Interi or 59 9. INTERPRETATION OF R ESULTS 60 10. ADJUSTMENT AND/OR CALIBRATION OF THE INSTRUMENT 61 10.1. General 61 10.2. Factory calibration certificates 61 10.3. Calibration periodicity 61 11. REGULATORY INFORMATION 62 11.1. Substances subj ect to C hi nes e RoHS 62 11.2. IATA (ai r transportation) 62 12. TECHNICAL SPECIFICATIONS 63 ANNEX A Œ PHYSICAL SAMPLING EFFICIENC Y 65 Annex A.1 - d50 value 65 Annex A.2 ISO 14698 validation statement 66 ANNEX B Œ ISO 14644-1 CLEANLINESS STATEMENT 68   Page 11 of 70  ANNEX C Œ GLOSSAR Y 69 1. GENERAL INFORMATION This chapter provides information of general interest regarding the instrument. 1.1. SAFETY INFORMATION   IT IS IMPORTANT TO R EAD THESE INSTRUCTIONS BEFORE USING TH IS INSTRUMENT. Pleas e read the s afety data s heet and the i ns trument-specific safety infor-mati on in thi s manual careful l y before usi ng the instrument and/or any acces-sory suppli ed wi th thi s product. Keep thi s notice and all other manuals on the USB flash drive for future refer-ence.  1.1.1. SEVERITY LEVELS  Warning Symbols in red boxes indicate hazardous situations which could result in dan-ger to life and/ or serious  injury and/ or irreparable damage to the ins trument.  Attention Symbols in yellow boxes  indicate critical situations which could result in l ight injuries and/ or damage to the equipment and/ or unreliable air sampling re-sults.  Note Symbols i n green boxes i ndi cate i nformation which may be of maj or i nterest for the us er.  1.1.2. SPEC IFIC SAFETY INFORMATION FOR THE INSTRUMENT  H azard of injury The
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sampling head can be tilted. Fi ngers can get trapped whi lst lowering the sampling head.  H azard of falling instrument When usi ng the opti onal  tripod, follow the safety instructions included in the tri pods™ us er manual.  Hazard of explosion and/or fire Do not enter explosion hazard areas wi th thi s instrument.    Page 12 of 70   Hazard of damage to the instrument Read the i nstructions i n thi s us er manual carefully before any usage of the in-strument and pay attention to al l  warni ngs. Keep this manual in a designated place, acces sible for all users for future ref-erence. Ensure that all  personnel have read and unders tood the content of thi s man-ual.  Risk of warranty loss Every i nstrument is secured wi th an anti-tamper seal. Disass embling the instrument will break the s eal and render the warranty voi d.  Hazard of damage to the instrument The i nstrument i s not IP-protected. Do not spill l i qui ds into the electri c/ el ectronic connecti ons or through the sampling head.  H azard of damage to the ins trument Al l  of the cleaning/ disinfection s ol uti on mus t be removed/wi ped dry properl y prior use. Never dry the instrument by turni ng on the bl ower.  H azard of damage to the ins trument The i nstrument must remai n shut down duri ng the whol e vapori zed hydrogen peroxi de decontamination process.  H azard of damage to the instrument Ensure that the red dot of the chargi ng pl ug matches the black dot of the handl e.  H azard of damage to the instrument or wrong air sampling results Variations from lid to lid can result in flow variations when using one lid for adj ustment and another one for sampling. It i s strongl y recommended to use the s ame lid for adjustment and sampling.  H azard of damage to the instrument Do not over-tighten the
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blue clamps. Otherwise the Petri dish may break and shed debri s i n the aspi rati on uni t and damage the blower fan.  Hazard of wrong air sampling results An adequate handling of the Petri dish and/or the instrument is es sential. Al ways fol low good cl eanroom practices to ensure that the Petri  di sh and sampling head do not get contaminated.  Hazard of wrong air sampling results Al though possi bl e, i s  i s  not recommended to us e pres et vol umes  small er than 40L i n STD mode.  H azard of wrong sampling results Do not use an uncalibrated instrument. It is recommended to adjust and cali-brate the i nstrument in a peri odi ci ty of 12months.   Page 13 of 70   Hazard of wrong air sampling results The manufacturer decli nes any responsi bi l i ty for misus e of the PC Software and for enteri ng wrong resul ts. It is the sole responsibility of the us er to fill-i n the correct val ues . Thi s s ystem was not developed to meet the techni cal  requi rements  from 21CFR part11 and international regulations regarding GxP regulated records. If data is needed generated by thi s sys tem i n a GxP regulated envi ronment, ensure to maintain paper recording in accordance with GxP procedures .  Hazard of cross contamination The FDA consi ders the s eparation of penicil l i n producti on from other drug products for human use as a GMP requi rement (21CFR211.46(d)), therefore MBV AG recommends taki ng any precauti on for i nstal l i ng and handl i ng the MAS sys tem accordingly.  U pdate of PC Software 1.6.31 SP1 PC Software V1.6.31 contai ns type errors i n the French and Spani sh language translations. Operators of V1. 6.31 may fi nd on the USB  memory sti ck or on the MBV AG homepage patch MAS100_NT_Ai rSampl er_ver_1. 6.31_UpdateSP1.exe to cor-rect this. IMPORTANT: The
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patch mus t be installed after installation of the PC Software.    Page 14 of 70  1.2. GENERAL PROVISIONS 1.2.1. PERSONNEL QUALIFIC ATION The i nstrument i s a precision device for industrial and laboratory use. Its use should be re-stricted to trained, qualified and authorized personnel. 1.2.2. INTENDED PRODUCT USE The instrument is intended solely for the coll ection of air samples at ambient pressure onto a microbiological culture medium to monitor the microbiologi cal air quality in contamina-ti on-controlled areas, such as cleanrooms, operating theatres, flow hoods or general envi-ronmental moni tori ng etc. 1.2.3. OPERATING CONDITIONS The i nstrument must be cal i brated and operated in similar environmental conditions. Pleas e cons ult the operati ng conditions in chapter 12. 1.2.4. «DUAL-USE» STATEMENT  The i nstrument i s designed sol ely for civilian purposes. It i s excl uded i n the s cope of the Eu-ropean «Dual-Us e»  regul ati on EC 428/2009. 1.3. WARRANTY 1.3.1. GENERAL Thi s chapter i nforms about the warranty of the i nstrument and the procedures to fol l ow i f the instrument is not worki ng as des cri bed i n the user manuals. For products listed in this publication purchas ed via Merck KGaA the applicable warranty terms  may be found at: www. mi l l i pore.com/ terms (within the «Terms and Conditions of Sale» applicable to your purchase transaction). For products listed in this publication purchas ed directly from MB V AG the applicable war-ranty terms may be found at:  https:// www.mbv. ch/about-us/gtc. 1.3.2. QUALITY STATEMENT The i nstrument has been designed and manufactured to the highest quali ty levels as  de-scri bed i n our ISO 9001 proces ses. MBV AG guarantees the i nstruments performance to speci fi cations for a peri od of 24months
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(starting from shipping date) and for spare and repl acement parts for a peri od of 3months after repair or servi ce. 1.3.3. CONTACT In case of warranty claim please contact your instrument supplier: MBV AG Worl dwide www. mbv. ch/ s ervi ce Merck KGaA USA Call 1-800-MILLIPORE (1-800-645-5476)  Res t of the worl d www. millipore.com/ techservice     Page 15 of 70  1.3.4. EXCLUSION C LAUSES The warranty covers excl usi vel y materi al and manufacturi ng defects whi ch occurred duri ng the above descri bed peri ods of ti me. The warranty does not cover the natural  wear and tear of parts or any damage caus ed by improper handling, negligence, or non-obs ervance of the us er manuals or Service Information Letters. The warranty expires immediately if any of the following conditions are infringed: Œ The instrument shall only be s erviced or repaired by qualified, trained and authorized technici ans. Œ The instrument shall only be s erviced or repaired as des cribed in the MB V AG s ervi ce manual. Œ The i nstrument shal l  only be s erviced or repaired using original MBV AG spare parts. Œ The i nstrument shal l  onl y be operated accordi ng to the defi ned intended use. Œ The instrument shall only be operated and updated with original firmware from MBV AG. Œ The i nstrument shal l  not be modifi ed physically in any way.  H azard of damage to the ins trument There are no user-s erviceabl e parts  i ns i de the i nstrument. Do not perform any interventi on i nsi de the i nstrument. Only trained, qualified and authorized technicians can perform repair and maintenance activities.  Risk of warranty loss Every i nstrument is secured wi th an anti-tamper seal. Disass embling the instrument will break the s eal and render the warranty voi d.    Page 16 of 70  1.4. PRODU CT LABELING
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The label on the bottom plate of the instrument identifies the i ns trument and i ts manufac-turer. The information on the label includes:  Œ Manufacturer™s name  Œ Instrument type Œ Battery capacity Œ DC suppl y data Œ Regul atory i nformati on  A uni que s eri al  number i s printed on the handl e of the i nstrument.   SIGNIFICANCE OF THE SYMBOLS ON THE LABEL  Wi th the CE symbol  the manufacturer decl ares conformi ty wi th the relevant directi ves of the European U ni on as s tated i n the Declarati on of Conformity whi ch can be found on the USB memory sti ck del i vered with the i nstrument.  Wi th the EAC symbol  the manufacturer decl ares conformi ty wi th the relevant directives of the Eurasian Trade Union as s tated in the Declarati on of Con-formi ty whi ch can be found on the USB memory sti ck del i vered wi th the i n-strument.  This symbol indicates that this electroni c i nformati on product does not con-tain any toxic or hazardous substances or elements above the maximum con-centration value es tablished by the Chines e s tandard SJ/ T11363-2006 as stated in chapter 11.1, and can be recycl ed after being di scarded and s houl d not be casually discarded.  Read the i nstructi ons before usi ng the ins trument.  Wi th this symbol  the manufacturer decl ares conformi ty wi th the WEEE di-recti ve as  des cri bed i n the Declaration of C onformi ty whi ch can be found on the USB memory sti ck del i vered wi th the i nstrument. It shoul d not be di s-posed of as hous ehold waste at the end of its life. To prevent possible harm to the environment or human health from uncontrolled was te disposal, pleas e s eparate thi s  i ns trument from other types  of was tes  and recycl e i t res pons i bl y to promote the s ustainabl e reus e of materi al  res ources . U
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sers shoul d either send the i nstrument back to the supplier or dispose it locally in accordance with the applicable local waste legi slations.     Page 17 of 70  2. INSTRUMENT DESCRIPTION 2.1. APPLICATION Microorganisms in the air represent a potential contamination ri sk for raw materials, semi-fi ni shed or end products or pos e a threat to human or animal health. Bas ed on a ri sk asses s-ment or s tipulated by application-specific guidelines the air in cl eanrooms, associ ated con-trol l ed envi ronments or other critical areas must be analyzed for the pres ence of airborne mi crobial contamination. Further information on the us e of active mi crobial air samplers in different environments can be found i n thi s non-exhaustive list of norms  and guidelines: - ISO 14698 1:2003: Cleanrooms and associated controlled environments - Bi o-con-taminati on control  Œ Part 1: General principl es and methods. - ISO 14698 2:2003: Cleanrooms & associated controlled environments Œ Bi o-contami-nati on control  - Part 2: Evaluation and interpretation of bio-contamination data. - EN 17141:2020: Cleanrooms and ass ociated control led envi ronments  Š Biocontami -nati on control. - United States Pharmacopeia (USP) <1116> Mi crobiological Control and Monitoring of Aseptic Processi ng Environments. - European Commi ssion EudraLex "The Rul es Governi ng Medi ci nal  Products i n the Eu-ropean Union" Volume 4, EU Guidelines for Good Manufacturing Practice, Medicinal Products for Human and Veteri nary Us e, Annex 1 - Manufacture of Sterile Medicinal Products, 25Nov08. - VDI 6022 Bl att 1:2018-01: Ventilation and indoor-air quality - H ygiene requi rements for ventilation and air-conditioning systems and units (VDI Ventilation Code of Prac-ti ce) The instrument is intended solely for
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the coll ection of air samples at ambient pressure onto a microbiological culture medium to monitor the microbiological air quality in controlled ar-eas, such as cleanrooms, operati ng theatres, fl ow hoods or general  envi ronmental moni tor-i ng, etc.   Page 18 of 70  2.2. WORKING PRINCIPLE The instrument is an active microbiological air sampler, using the impaction principle(1). A predefined vol ume of ai r is aspirated through the small orifices of the sampling head. The air is accelerated and microorganism-carryi ng parti cl es impact on an appropriate microbio-logical culture medium in a Petri dish. The impaction speed is optimized for maxi mum sam-pl i ng 2effi ci ency. The i nstrument i s equipped with a hi gh-performance bl ower. An ai r mass fl ow sensor con-ti nuousl y moni tors the aspi rated ai r flow and compensates  for the effects  of pres s ure and temperature.  Based on the ai r fl ow meas urements  a control l er adj usts the bl ower to assure a constant fl ow of 100SLPM.   In the s tandard confi gurati on the i nstrument has a d50 value of 1.1µm, (s ee Annex A Œ Physi-cal sampling efficiency).  U p to five di fferent defaul ts s ampl i ng vol umes  can be predefi ned by the us er accordi ng to international guidelines , for samplings in the pharmaceutical industry the recommended sampling vol ume i s 1™000L.  The Petri  di sh is removed after the sampl i ng process and i ncubated accordi ng to the spe-cific growth parameters of the expected microorganisms. During the incubation, the micro-organisms captured on the surface of the culture medium will grow and form col oni es. Thes e col ony-forming units (C FU) are counted and the microbiological load of the analyzed air is express ed in C FU/m3 of ai r. Al l  setti ngs and parameters of the i ns
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trument can be programmed via the PC Software.    (1) N ew Sa m pler for th e C ollec tion ,  Siz in g,  an d E nu m era tion  of V ia ble A irborn e Pa rticles ,  A .  An ders en ,  U. S. A rm y C h em ic a l C orps  Provin g Grou n g,  Du g-wa y,  Utah, 1 9 58  2Ste wa r t S.L . e t a l. Effect of impact stress onm icr obial recover yon agar  surfaces. Appl. Envir on. M icrobiol. 1995, ( Apr)  pp. 1232Œ1239   Page 19 of 70  2.3. MAIN FEATURES Œ Compliant with ISO 14698-1,ISO 14698-2, and EN 17141 Œ Compliant with ISO 14644-1, Class5 cl eanrooms  and GMP Grade A envi ronment Œ Devel oped accordi ng to GAMP5 Œ Same worki ng pri nci pl e as  the proven MAS-100 Ai r Sampl er(3) Œ High col lecti on rate of ai rborne contaminants (d50=1.1µm) Œ Integrated mass  fl ow s ens or wi th temperature and air pres sure compens ati on Œ Open sys tem for standard Petri dishes, adjustable for different Petri dish si zes Œ Adapter ki ts for contact and other specialty plates (optional) Œ Backwards compatible with perforated lids of first generation MAS-100 air samplers Œ Standard perforated l i d wi th 300holes /  Ø0.6mm (Short: 300×0.6), d50=1.1µm Œ Classical perforated lid with 400holes / Ø0.7mm (Short: 400×0.7), d50=1.6µm Œ Real-time clock and calendar Œ Display illuminated wi th easy navigation, simple cleaning and disinfection properties Œ Mul ti-lingual: English, French, German, Spanish, Polish, Czech, Portuguese and Italian. Œ Sequential air sampling with SQS mode possible (sampling volume split up i n up to 50sequences over a peri od of 24hours) Œ Indication of low air fl ow Œ Extensive data logging functionalities Œ El ectroni c connectivi ty (RS-232, USB) Œ Automati c, operator-independent calibration procedure and automatic printing of calibration certificate (to PDF file) Œ
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Lock function to prevent unintended changes of sampl ing parameters Œ Sampling start delay to prevent influence of operator-generated ai r turbul ence Œ Calibration reminder and out-of-calibration interval locking opti on Œ Fully validated system (hardware, software, fi rmware, cons umabl es)    (3) MA S-1 0 0 , Q ua lific a tion  of a ir s a m pler s ys tem s : Th e MA S-1 0 0,  Meier R.  u n d Zin gre H. ,  ( Swis s  Pha rm a 1-2/00) h ttps ://www. m bv. c h /m edia /m ic robia la irs a m plerqu a lific a tion m a s 10 0 _1. pdf  Page 20 of 70  2.3.1. PERFORATED LID The sampl i ng head i s desi gned to accommodate one standard 90mm Petri  di sh.  The instrument is delivered wi th one perforated lid. Additional lids are available as acces so-ries. Lids can be exchanged between i nstruments. The instrument™s standard sampling head configuration includes a perforated lid with 300hol es of 0.6mm in diameter. The 400×0.7 perforated lid is mainly used in older products of the MAS-100 product fami l y and is available as an optional acces sory. Specialty lids and adapters are available as accessories . These include lids for 55mm con-tact plates, glas s plates or plates for the Growth DirectTM  plates from Rapid Micro Biosys-tems.  H azard Hazard of damage to the instrument or wrong air sampling results The bottom s urface of the l i d i s  the seal i ng s urface towards  the base.  Avoi d scratches or dents on the s eal i ng surface.  H azard of damage to the instrument or wrong air sampling results Variations from lid to lid can result in flow variations when using one lid for adj ustment and another one for sampling. It i s strongl y recommended to use the same lid for adjustment and sampling.  Note The 400×0.7 perforated lid has a smaller collection efficiency compared
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to the 300×0.6 perforated lid. (see Annex A.1 - d50 value)  300×0.6 Standard product Impaction speed <19.6m/s 40 0×0.7 Legacy product, optional Impaction s peed <11.0m/s       Page 21 of 70  2.3.2. CHANGE OF THE HEPA FILTER   Attention The HEPA filter may pos e a biological or chemical hazard. Wear protective cl othi ng and gear. Exchange it usi ng the appropriate safety precauti on. Safel y di spos e of the used HEPA fi l ter.  Loosen the four screws on the exhaust plate wi th the Slotted screwdri ver s i ze 3 and detach i t from the head of the  Instrument  Remove the ol d fi l ter and repl ace wi th a re-placement filter. Handle the filter carefully and make s ure not to damage the repl ace-ment fi l ter   Mount the exhaust plate wi th the 4 screws. Ti ghten the s crews fi rml y and make sure that there i s  no gap between the fi l ter adapter and the exhaust plate     Page 22 of 70  2.3.3. SQS Œ SEQUENTIAL AIR SAMPLING The i nstrument allows sampling over a prolonged time with a single Petri dish. Hereby, the total sampling volume can be split into up to fracti ons over a peri od of several  hours. The main advantage of this method is the risk of operator-i nduced contami nati on duri ng the exchange of plates is  reduced to a minimum.  This is very important for ambient air monitoring in clean controlled environments. In addi-tion, by collecting sequential samples over a prol onged period the randomization is im-proved and thus a more reliable result over time is obtained. Moreover, instead of several  90mm standard Petri dishes , only one dish must be evaluated, thus reduci ng the expendi ture on equi pment and labor.  EXAMPLE Vo lu m e [K]                     1™00 0                     90 0                     800                     70 0                     60 0
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50 0                     40 0                     300                     200                     10 0                      Sa m p le 1 Pa u s e Sa m p le 2 Pa u s e Sa m p le 3 Pa u s e Sa m p le 4 Pa u s e Sa m p le 5 Pa u s e Sa m p le 6 Pa u s e Sa m p le 7 Pa u s e Sa m p le 8 Pa u s e Sa m p le 9 Pa u s e Sa m ple 10 T im e [ m in ]  24m inutes 48m inutes 72m inutes 96m inutes 12 0m inutes 1 44m inutes 1 68m inutes 1 92m inutes 2 16m inutes 2 40m inutes  A more detailed explanation with actual sampling data can be found in: SQS-Sequential air sampling. Validation of the mi crobial count in the air using the MAS-100. Ewald et al. (Swiss Pharma 26 (2004) No. 11, 9-11 mbv. ch/ medi a/ sqssampl i ngwi thmas100nt.pdf      Page 23 of 70  2.3.4. COMMUNICATION The i nstrument features a comprehensive connecti vi ty: USB interface, RS-232 to other sys-tems (PC , pri nters, MBV AG digitals anemometers).  Al l  functi ons can be programmed vi a the HMI on the i ns trument or by means of the PC Software del i vered wi th each i nstrument. This manual des cribes the programming via the HMI (display and buttons).  Note Check the MB V AG webs i te www.mbv.ch for the l atest fi rmware and software updates.  Note For additional information about how to us e the PC Software pleas e refer to the Software Manual MAS-100 NT&NT Ex.  The PC Software is a vali dated communication and calibration software. It is delivered to-gether wi th the i ns trument. A specific calibration menu with the option of fully automatic calibration (adjustment of flow s ensor, calibration of the instrument and printing calibration certificate) is available. The s oftware features an alarm and sample log file, which stores 100events of each type. The l ogs can be pri nted or exported to an Excel® sheet.
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2.3.5. VALIDATION AND C LASSIFICATION The i ns trument has been devel oped accordi ng to GAMP5.    Page 24 of 70  3. HARDWARE DESCRIPTION  H azard of injury The sampling head can be tilted. Fi ngers can get trapped whi lst lowering the sampling head. 3.1. PARTS DESIGNATION The fi gures bl ow s how the mai n components of the i ns trument as well as the l ocation of the connection s ockets.   / Arrow buttonsDis playAir inlet Air    outlet Perforated lidSampling headButtonsH andleMultiport s ocket For battery charger and connection to anemometer U SB s ocket For connecti on to PCBottom plate wi th tri pod mounti ng threadDC plug For battery charger  Page 25 of 70  3.2. SCOPE OF DELIVER Y U npack the i nstrument carefully and veri fy whether all items listed bel ow are pres ent i n the portable cas e. If ordered, pl eas e check the accessori es too. Contact your local representative immediately if items are missing or show signs of defect.  Des cription Article No. Picture Merck KGaA MBV AG Portable case MAS-100 NT 1194980001 06.9048.01  MAS-100 NT 1.09191.0001 06.6200.01  Or MAS-100 NT wi th HEPA fi l ter, 300x0. 6mm 1.17274.0001 06.5020.01  OR MAS-100 NT with HEPA filter 400x0.7mm N/ A 06.50 21.01   Page 26 of 70  Documents - Calibration certi fi cate - Fel ler correcti on tabl e - MBV Informati on Sheet N/ A N/ A N/ A N/ A 06.6051.02 99.0047.01  U SB memory sti ck N/ A 03.3120.01  Al l en key No.3 N/ A 06.6053.01  Perforated l i d 300×0. 6mm 1.09195.0001 06.6020.01  Dus t cover 1.09084.0001 06.6022.01  USB cabl e 1.5m 1.19453.0001 06.7901.01  Battery charger 12V/2. 5A with DC pl ug 1.19133.0001 06.8023.01  US/ JPN pl ug adapter 1.19478. 0001 06.8024.01  EU pl ug adapter 1.19479.0001 06.8025.01  GB plug adapter 1.19480.0001 06.8026.01  AUS pl ug adapter 1.19481. 0001
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06.8027.01      Page 27 of 70  3.3. OPTIONAL ACCESSORIES Des cription Article No. Picture Merck KGaA MBV AG Perforated l i d 400×0.7mm 1.09088.0001 06.6021.01  Tri pod for portable i nstruments of the MAS-100 product family N/ A 06.6054.03  Quick change adapter for tripod 1.09223.0001 06.6055.02  Digital anemometer MAS-100 Regul us 1.19153.0001 01.2000.01  Perfor. lid alu 400×0.7mm for contact pl ate 1.09213.0001 06.7120.01  Adapter for contact plates 1.09214.0001 06.7124. 01  Perforated l i d alu 400×0.7mm for contact plate incl. adapter N/ A 06.7121.01  Set fil ter bracket compl. w/ HEPA filter H13 Ø74mm 1.17276.0001 06.5000.01  HEPA fi l ter H13 Ø74mm 1.17278.0001 06.6068.01     Page 28 of 70  4. GETTING STARTED 4.1. ADJU STING A PETRI DISH Before usi ng the instrument for the fi rst ti me,  the Petri  di sh s upport may need to be ad-justed. To adjust the Petri dish support, proceed as follows:  PROCEDURE 1) Lift off the perforated lid and place a Petri dish on the di sh s upport. 2) U s e the 3mm Al l en key to adj us t the three blue clamps until the Petri dish is securely s upported and there i s  no cl earance (s ee pi c-ture). 3) Ensure that the Petri  di sh i s properl y sup-ported by turni ng the sampl i ng head to the horizontal position. 4) The procedure onl y needs  to be repeated i f a Petri  di sh of di fferent di mensions i s used.   H azard of damage to the instrument Do not over-tighten the blue clamps. Otherwise the Petri dish may break and shed debri s i n the aspi rati on uni t and damage the blower fan.  4.2. ADJU STING A CONTAC T PLATE The instrument can be used with commercially available contact plates. Therefore, a special adapter and sampling head is neces sary (see chapter 3.3).  PROCEDURE 5) U s e the Al l en key to exchange the three exi s
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ti ng bl ue cl amps by removi ng the s crews  and repl aci ng wi th the three new bl ue clamps.  6) Place the adapter ring into the sampling head as shown in the fi gure 7) Put the contact plate in the adapter and ti ghten the three Al l en screws. The marked poi nt shoul d be i n the center of the con-tact plate as shown in the figure.   Note Ti ghten the blue clamps and ensure, that the s tai nless-steel adapter is firmly hel d.   Page 29 of 70  4.3. BATTERY C HARGING The i ns trument i s  powered by a rechargeabl e Li tium-Ion battery pack.  Note The battery needs to be charged pri or first-ti me us e.  Note For more battery-related data please refer to chapter 12. The charge status of the battery i s i ndi cated with the battery symbol  on the top ri ght si de of the on the s creen. Whi l e connected to the mai ns , the battery s ymbol  changes to the mains plug symbol .     PROCEDURE 1) Aside of the 2D code, a power jack is available designed for use wi th MBV™s current DC pl ug battery charger.  Mul ti port socket: 1) Al i gn the red dot of the chargi ng pl ug with the bl ack dot of the handl e. 2) Insert the chargi ng pl ug.    H azard of damage to the instrument Ensure that the red dot of the chargi ng pl ug matches the bl ack dot of the handl e.    Page 30 of 70  4.4. FIRMWARE UPDATE TOOL U s e the Firmware Update Tool to update the i nstruments  fi rmware. This  s peci al  s oftware i s  del i vered on the USB memory sti ck and is also available for download on www. mbv. ch.  4.5. PC SOFTWARE INSTALLATION  Note The installation and operation of the PC Software is des cribed in the Software Manual MAS-100 NT&NT Ex..  U pdate of PC Software 1.6.31 SP1 PC Software V1.6.31 contai ns type errors i n the French and Spani sh language translations. Operators of V1.
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6.31 may fi nd on the USB  memory sti ck or on the MBV AG homepage patch MAS100_NT_Ai rSampl er_ver_1. 6.31_UpdateSP1.exe to cor-rect this. IMPORTANT: The patch mus t be installed after installation of the PC Software.  4.6. U SING THE TRIPOD The i nstrument is prepared to be installed on an opti onal tri pod.  H azard of falling instrument When usi ng the optional  tri pod, fol l ow the safety i nstructions i n the tripods™ user manual .  Note A qui ck-change adapter for an easy tripod connection is available as an op-tional acces sory. Please cons ul t chapter 3.3.     Page 31 of 70  5. OPERATION  Note Prior to operati ng the i nstrument, pl eas e s tudy the general  safety i nformati on (s ee chapter 1.1) and the user interface (s ee chapter 5.1).  Note If the i ns trument i s us ed for the first time or after a calibration, the «Calibra-ti on remi nder» needs to be acti vated (see chapter 5.3).  5.1. U SER INTERFACE The i nstrument features a built-in multilingual dialogue s oftware. To navi gate through the graphic interface, follow the indications on the s creen. There are four buttons available. Buttons ¹ and º are located underneath the s creen and are us ed for accepti ng or rej ecting a suggested action. Buttons » and ¼ on the ri ght si de of the s creen s erve as  arrow buttons (/) and are us ed to navi gate up and down a menu or to set val ues.    The red Stop-LED indicates that a sampling was stopped, e.g. after an alarm occurred. The bl ue Run-LED i ndi cates wi th conti nuous l i ght that the i nstrument i s ready for starting a sampling. It flashes during a sampling or indicates waiting times (e.g. defi ned delays or paus es  between cycl es  i n SQS mode). When the ins trument is s wi tched off, the bl ue Run-LED indicates with flas hing that the bat-
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tery i s bei ng charged or,  when permanentl y on, that the chargi ng i s compl eted.   ˙˙ Lower right button Blue Run-LED Red Stop-LED ˙ˆ Lower left button (Power switch) ˙˛ Arrow-up button x ˙˝ Arrow-down button z Illuminated LCD graphic dis play  Page 32 of 70  5.2. STARTUP THE INSTRUMENT 5.2.1. STARTUP  PROCEDURE 1) Press the l ower left button ¹ until the blue LED lights up. 2) The i nstrument starts up.  5.2.2. INTRO SCREENS After starti ng up the i nstrument, a s equence of s creens  will appear.  FIRST SC REEN The first s creen shows the i nstrument™ s name. After a few s econds it will automatically switch to the s econd s creen.  SECOND SC REEN The s econd screen shows basi c ins trument i nformati on. Œ Individual name of the instrument. Œ Locati on of i nstrument, e.g. «Laboratory X»(4). Œ Serial number. Œ Currentl y set perforated l i d (300×0.6 or 400×0. 7)(4) Œ Ti me remaining (months ) until the next due calibra-ti on. After about fi ve s econds  the di spl ay changes to the Main menu. Press OK will change without delay to the Home s creen.   Note Both i ntro s creens can be deacti vated (s ee chapter 6.11.4).   (4) Th es e s ettin gs  c an  be m odified by th e u s er with  th e PC Softwa re. ¹   Page 33 of 70  5.3. ACTIVATION OF THE C ALIBRATION REMINDER The i nstrument has a bui l t-in calibration reminder. After the i nstrument has been cal i brated, i t wi l l ask the operator to acti vate the calibration remi nder ri ght after the fi rst s tartup.  PROCEDURE 1) Start the instrument. 2) The calibration reminder screen appears. 3) Choose wi th the / buttons a value from 1 to 12months (the calibration reminder can be disabl ed by setti ng the value 0 months) 4) Press OK to accept.  5) Press OK to confi rm, or 6) Pres s  Back to return to the s tart s
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creen. After activation, fill in the calibration certificate the date on whi ch the i ns trument was  fi rs t us ed and the date for recalibration.   Note It i s mandatory to s elect a time (number of months) and accept it by pressing OK in order to initialize the instrument. Otherwis e, a sampling cannot be started.  Note MBV AG suggests s etting the calibration reminder to 12months.  Note Adj ustment and calibrati on mus t only be performed by either qualified and authorized personnel  or an authori zed s ervice center. For an optimal result, MBV AG s ugges ts  usi ng the anemometer.     Page 34 of 70   MESSAGE «RECALIBRATION NEEDED»  If the calibration reminder is activated and recalibration is due the instrument will display a warning before each run: Recalibration needed!. By default, the instrument can s till be operated. Recalibra-ti on shoul d be performed as soon as pos si ble.  BLOCK SAMPLING UPON CALIBRATION EXPIR Y If the calibration reminder is activated and the Block measurement if calibration validity ex-pired checkbox i n the PC Software is activated, it is not possible to start a sampling. The alarm Recalibration needed! will be displayed on the instrument. In this cas e, it is man-datory to cal i brate the instrument before conti nuing.  Note Pleas e refer to the Software Manual MAS-100 NT/ NT Ex  for further detai ls.  5.4. HOME SCREEN  The Home s creen diplays the fol l owi ng i nformati on: Œ Top row: Date, ti me and the battery/charge s tate. Œ Current sampl i ng mode. Œ Current sampl i ng vol ume. Œ Delay after pres sing Start (if activated) Œ User (if acti vated)   Note If the Delay functi on (see chapter 6.6) is deactivated, the Delay will not be di spl ayed.  Note If the Us er s election functi on (s ee chapter 6.7) i s  deacti vated,  the us
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er name will not be displayed.     Page 35 of 70  5.5. START SAMPLING  PROCEDURE 1) Pres s  Start to initiate a s ampling, or 2) Pres s  Menu to check the proces s setti ngs or acces s fur-ther functi ons.  If the Us er s election is activated, a us er may be chos en: 3) Toggl e to the desi red us er wi th the / buttons. 4) Press Start to start the s ampling, or 5) Pres s  Back to return to the Home s creen.  6) Duri ng the sampli ng process, the i nstrument will display thi s i nformati on: Œ Currentl y sampled volume. Œ Remaining sampling ti me. Œ Operating s tate. The operati ng states mean: Runni ng A sampling is in progres s. Waiting A delay is active or the i nstrument paus es be-tween two SQS cycl es . Passed The current sampl i ng has  been compl eted.    Page 36 of 70  5.6. OPERATING AND SAMPLING MODES The diagram shows the different modes in which the air samples can be taken.   OPERATING MODES Manual mode: The i nstrument runs one si ngle sampling. Templ ate mode: The i ns trument runs  a predefi ned s equence of sampl i ngs ac-cording to a sampling plan which is defined in a template.  U p to ten templ ates  can be programmed i n the PC Software and downl oaded to the ins trument by means of the USB cabl e. Pleas e refer to the Software Manual MAS-100 NT&NT Ex for further detai l s.  SAMPLING MODES STD / Standard mode: Sampl es  the sel ected vol ume wi thi n one sampl i ng proces s . SQS / Sequenti al  mode: Spl i ts  the s el ected vol ume i nto fracti ons  over a sel ected ti me.  Note It i s  not recommended to work wi th SQS mode i n the templ ate mode.   Operati ng modesM an u alSampl i ng modesST DSQSTem p l ateSampl i ng modesST DSQS  Page 37 of 70  5.7. SHUTDOWN THE INSTR UMENT  PROCEDURE 1) Return to the Home s creen. (if not already there). 2)
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Press Menu.  3) Toggl e wi th the / buttons to Shut down. 4) Pres s  Sel ect.  5) Press OK for the questi on Shut down device?   Note If no sampling is running and interactions via HMI have ceased, the i nstrument will shut down automati cally after fi ve minutes of inactivity.    Page 38 of 70  6. SETTINGS AND CONFIGURATION 6.1. PROTECTED MODE The i ns trument can be l ocked vi a the PC Software to bl ock manual  i nterventi ons on the i n-strument. By doi ng s o, s tarting and stopping a sampling will be the onl y acces si ble func-ti ons on the i nstrument.  Note Pleas e refer to the Software Manual MAS-100 NT/ NT Ex  for further details. 6.2. MENU STRUCTURE  PROCEDURE 1) Pres s  Menu on the Home s creen to acces s  the Main menu.  2) Choos e a menu i tem wi th the / buttons: Œ Shut down, see chapter 5.7 Œ Mode s el ecti on, s ee chapter 6.3 (Operating mode) Œ Templ ate data, s ee chapter 6.3.3 Œ Process s etti ngs, s ee chapter 6.4 (Sampling mode) Œ Standard vol ume, s ee chapter 6.4.1  Œ Delay, s ee chapter 6.6. Œ U ser s election, s ee chapter 6.7. Œ Pri nt setti ngs, see chapter 6.8. Œ Sample l og, see chapter 6.9. Œ Alarm l og, s ee chapter 6.10.  Œ Confi g devi ce,  s ee chapter 6.11. Œ Sys tem i nfo, s ee chapter 6.12.  3) Pres s  Sel ect to enter the des i red menu, or 4) Pres s  Back to return to the previ ous s creen.      Page 39 of 70  6.3. OPERATING MODE SELECTION  Note Templates can onl y be generated usi ng the PC Software. Pleas e refer to the Software Manual MAS-100 NT&NT Ex for further details. 6.3.1. MODE SELECTION  PROCEDURE 5) Go to the Main menu. 6) Pres s Mode s election. 7) Choose Manual or Template.   Note The instrument will display the mes sage There are no templ ates s aved! i f no templates  are pres ent on the i ns trument. 6.3.2.
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TEMPLATE HANDLING Wi th the PC Software, the operator can create templ ates  for the downl oad to the i ns tru-ment. Up to ten templates or a total of 100 l ocations / sampl ing poi nts can be s tored on the i nstrument.  PROCEDURE 1) Choose Template i n the menu Mode selection. 2) Select a template with the / buttons. 3) Pres s  Sel ect to confi rm. As shown i n thi s example, [Template 1] can be changed or renamed i n the PC Software. The i nstrument di spl ays the number of tes ts defined i n the corresponding template and, if appropri ate, the num-ber of tes ts  already done.  4) Sel ect the l ocati on/sampli ng poi nt for the next sample wi th the / buttons. 5) Pres s  Sel ect to confi rm. The us er can s el ect the Location and Sampling poi nt, all these names can be changed or renamed i n the PC Soft-ware.  Page 40 of 70   6) Pres s  Start to perform a sampli ng on the i nstrument.  After sampling, the val ues can be uploaded to the PC  where the values are used to create an automatic report. 7) Pres s  Back to return to the Home s creen. 8) Pres s  Delete– to remove the data or the compl ete tem-plate from the i nstrument. See chapter 6.3.3.   Note For further i nformation, refer to the Software Manual MAS-100 NT&NT Ex. 6.3.3. TEMPLATE DATA This function allows to clear the data collected in a template and re-us e the s ame templ ate again. It can also be us ed to erase the enti re templ ate.  PROCEDURE 1) Go to the Main menu. 2) Pres s Templ ate data. 3) Choos e the templ ate wi th the / buttons. 4) Confi rm wi th Select.  5) Deci de whether to delete the enti re templ ate or to clear only the data collected in the s elected template: Sel ect Clear templ ate data to clear the collected data. or Sel ect Delete template to delete the template.   Page 41 of 70
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To ensure that no important data is del eted by accident, the i nstrument asks for veri fi cati on to cl ear the templ ate data. 6) Accept wi th OK or press Back twice to return to the Main menu.  To ensure that no important data is del eted by accident, the i nstrument asks for veri fi cati on to cl ear the templ ate itself. 7) Accept wi th OK or press Back twice to return to the Main menu.   Note Templates or data contai ned therei n, can onl y be del eted i f the Pro-tected mode is deactivated via the PC Software.  6.4. PROCESS SETTINGS (SAMPLING MODE)  PROCEDURE 1) Go to the Main menu. 2) Pres s Process s etti ngs. 3) Choos e the templ ate wi th the / buttons. 4) Confi rm wi th Select.  The Proces s setti ngs menu shows i n the fi rst l i ne what sampling mode is currently activated. The following lines display the parameters ass ociated wi th the chos en s ampl ing mode. The shown exampl e s howns an i ns trument i n STD mode with a sampling volume of 1000K.     Page 42 of 70  6.4.1. STD MODE (STANDARD)   PROCEDURE 1) Pres s  Change and select STD wi th the / buttons. 2) Pres s  Save to confi rm. 3) Sel ect Volume wi th the / buttons. 4) Pres s  Change and s elect one of the predefi ned s tand-ard volumes (s ee chapter 6.5) with the / buttons. 5) Pres s  Save and twi ce Back to return to the Home s creen.  6.4.2. SQS MODE (SEQUENTIAL)  PROCEDURE 1) Pres s  Change and select SQS wi th the / buttons. 2) Pres s  Save to confi rm. 3) Toggl e to the desi red parameter (Vol ume, Fractions or Durati on) and pres s Change to modifi fy i t: V ol ume: 40 - 2'000K (Predefi ned, s ee chapter 6.5) Fracti ons: 2 - 50 Durati on: Max. 23: 59h 4) Pres s  Save after each parameter has  been changed or press Cancel to abort. 5) Pres s  Back twi ce to return to the Home s creen.  The
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Home s creen now shows that the SQS mode i s s e-l ected wi th 10 fractions and a total of 1'000K (100K per fracti on). It further shows, that the s ampl es  are taken over the time of 4hours.   Note The SQS mode will not accept preset volumes s maller than 40K. The i ns tru-ment will display the warning V ol ume i s  s et too l ow! upon starting a sampling.     Page 43 of 70  6.5. PRESET STANDARD VOLUMES Œ The i nstrument has 5sl ots for stori ng preset standard vol umes. Œ Thes e pres et volumes serve as parameters of the STD and SQS sampling mode. Œ Each slot contains a value between 0 and 2'000K. Œ An unused sl ot can be omi tted for easier handl i ng. To do s o, enter the val ue of 0K i n the s l ot to be omi tted. Œ A maxi mum of 4s l ots can be omi tted.  PROCEDURE 1) Enter the menu item Standard vol ume. 2) Choos e wi th the / buttons the sl ot to modi fy. 3) Set the vol ume wi th the / buttons. 4) Pres s  Save. 5) Pres s  Back i f fini shed, or 6) Toggl e wi th the / buttons to the next slot to modi fy and proceed wi th s tep3.   Hazard of wrong air sampling results Al though possi bl e, i s  not recommended to use pres et vol umes  s mal l er than 40L i n STD mode.  6.6. DELAY Œ The Delay functi on al l ows to postpone the actual sampl ing start by a predetermi ned ti me after havi ng pres s ed Start. Œ Thi s functi on al l ows the operator to wal k away from the i nstrument pri or starti ng the sampl i ng proces s, thus reduci ng the ri s k of cross-contaminati on by the operator.  PROCEDURE 1) Enter the menu item Del ay. 2) Toggl e wi th the / buttons to the parameter to mod-i fy  3) Pres s  Change. Delay: On / Off Ti me: 1 Œ 120mi n 4) Pres s  Save to store the value 5) Pres s  Back i f fini shed, or 6) Toggl e wi th the / buttons to the next parameter to
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modi fy and proceed wi th step3.     Page 44 of 70  6.7. USER SELECTION Œ The i nstrument can handl e up to 10predefi ned users  (ID1 to ID10) Œ The us ers  are created i n the PC Software Œ Renaming the users is only possible in the PC Software Œ If U ser s election is di sabl ed, the us er sel ecti on wi l l  not appear after the start. Œ If thi s opti on i s enabled, the i ns trument wi l l  prompt you to choose a user after press-i ng the Start button,  before i t is possibl e to start a sampl i ng. To acti vate thi s feature and to choose the acti ve user proceed as fol lows:  PROCEDURE 1) Enter the menu item Us er s el ection. 2) Toggl e wi th the / buttons to the parameter to mod-i fy  3) Pres s  Change. Enabl ed: Yes / No U ser ID: 1 Œ 10 U ser: U s er name defi ned by PC Sofware 4) Pres s  Save to store the value. 5) Pres s  Back i f fini shed, or 6) Toggl e wi th the / buttons to the next parameter to modi fy and proceed wi th step 3.  6.8. PR INT INSTRU MENT SETTINGS  PROCEDURE 1) Enter the menu item Pri nt s etti ngs. The current proces s settings are show on two pages . Toggl e wi th the / buttons between these pages. 2) Pres s  Pri nt to pri nt out the proces s s etti ngs  3) The i nstrument as ks for confirmati on. 4) Pres s  OK to pri nt, or 5) Pres s  Back to return to the Main menu.   Note For more information about the printing configuration, pleas e consult chap-ter 6.13.    Page 45 of 70   The message Pri nter not connected! will be displ ayed, if a pri nter i s not connected to the i nstrument Pres s  OK to return to the previous screen.  PRINTOUT EXAMPLE     Page 46 of 70  6.9. SAMPLE LOG Œ Up to 100sampl e l og entries are logged in the system. Each can be reviewed individ-ually. Œ After 100entri es the firs t one will be overwritten. Only the
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last 100entries can be ac-ces s ed. Œ The Log ID number wi l l  not res et to 1 after reachi ng 100entries . It wi l l  conti nue counti ng even i f the s ampl e l og i s  cleared (the number of pos s i bl e entri es  i s  more than 10'000'000) To access the s ampl e l ogs , proceed as  fol l ows :  PROCEDURE 1) Enter the menu item Sample l og. 2) Toggl e wi th the / buttons to the des i red Log ID. 3) Pres s  Show to access thi s l og, or 4) Pres s  Back to return to the Main menu.  The sampl e l og i nformation extends over 3pages . The fi rst page 1/3 shows the chos en sampling mode an i ts  s et-ti ngs. 5) Pres s  Next to access page 2/ 3, or 6) Toggl e wi th the / buttons to an adjacent entry, or 7) Pres s  Back to return to the sampl e log s election menu.  Page 2/ 3 shows the samples s tart and end date & ti me 8) Pres s  Next to access page 3/3, or 9) Toggl e wi th the / buttons to an adjacent entry, or 10) Pres s  Back to return to page 1/3.  Page 3/ 3 shows the sampling state, the us er and the correspondi ng Alarm ID (if there is any). If a printer is connected and the pri nti ng function i s en-abled, it is pos sible to make a printout of the currentl y se-l ected sample log entry. 11) Pres s  Pri nt to make a printout, or 12) Toggl e wi th the / buttons to an adjacent entry, or 13) Pres s  Back to return to page 2/ 3.      Page 47 of 70  6.10. ALARM LOG Œ Up to 100alarm log entries are logged in the system. Each can be reviewed individu-ally. Œ After 100 entri es the fi rs t one wi l l  be overwri tten. Onl y the l as t 100entries  can be ac-ces s ed. Œ The Log ID number wi l l  not res et to 1 after reachi ng 100entries . It wi l l  conti nue counting even i f the alarm l og i s  cleared (the number of pos si bl e entri es i s  more than 10'000'000) Œ For
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detailed information about the alarm ID™s refer to chapter 7.1. To acces s the alarm logs, proceed as follows:  PROCEDURE 1) Enter the menu item Al arm l og. 2) Toggl e wi th the / buttons to the des i red Log ID. 3) Pres s  Show to access thi s l og, or 4) Pres s  Back to return to the Main menu.  An alarm log entry contains the following information: Œ Sample ID when alarm occured Œ Date of alarm Œ Time of alarm Œ Alarm des cription If a printer is connected and the pri nti ng function i s en-abled, it is pos s i bl e to make a pri ntout of the currentl y se-lected alarm log entry. 5) Pres s  Pri nt to make a printout, or 6) Pres s  Back to return to the l og sel ecti on.     Page 48 of 70  6.11. CONFIG DEVICE  PROCEDURE 1) Enter the menu item Confi g devi ce. The menu contai ns the fol l owi ng sub-i tems : Œ Ti me/ Date Œ Language Œ Contrast Œ Device i nfo 2) Choos e the desi red s ub i tem wi th the / buttons. 3) Pres s  Sel ect. 6.11.1. TIME/DATE  Appearance of the date formats : Œ EUR: dd.mm.yyyy hh:mm Œ JPN: yyyy.mm.dd hh:mm Œ USA: mm/ dd/ yyyy hh:mm am/ pm Setti ngs for summer time: Œ Summer On: Daylight saving time (summer time) Œ Summer Off:  Standard time PROCEDURE 1) Sel ect the desi red sub-i tem wi th the / buttons. 2) Pres s  Change and adjust the value with the / but-tons. 3) Pres s  Save to confi rm.  6.11.2. LANGUAGE  Ei ght l anguages  can be s el ected: Œ English Œ French Œ German Œ Spanish Œ Polish Œ Czech Œ Portuguese Œ Italian PROCEDURE 1) Pres s  Change and s elect the desi red l anguage with the / buttons. 2) The i nstrument changes the language immedi ately af-ter pressi ng Save.   Page 49 of 70  6.11.3. CONTRAST  The contrast value of the display can be adjusted in a range from 0 to 14. PROCEDURE 1) Pres s  Change and select the desired
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contrast value. 2) Pres s  Save to confi rm. 6.11.4. DEVICE INFO  The Devi ce i nfo menu displays the following parameters: ¤ Instrument type ¥ Name Individual name of the instrument(5) ¦ Dep. Locati on, e.g. «Laboratory X»(5) § Perf. lid Currentl y set lid (300×0.6 or 400×0.7) ¨ Ski p i ntro Flag whi ch defi nes  how i ntro s creens  work. Parameter ¤ cannot be modi fi ed. Parameters ¥ and ¦ can only be modifi ed in the PC Soft-ware. Parameters § and ¨ can be modi fied di rectl y on the i n-strument. To do so, proceed as fol l ows:   PROCEDURE 1) Sel ect Perf. lid wi th the / buttons. 2) Pres s  Change and s elect the di mens i on of the used per-forated lid with the / buttons. 3) Pres s  Save to confi rm. 4) Sel ect Ski p i ntro wi th the / buttons. 5) Pres s  Change and s elect the code for the behavi or dur-i ng start-up wi th the / buttons. 1 = Fi rst intro s creen ski pped 2 = Fi rst and second intro screens ski pped 0 = Both intro screens will appear   Note The intro s creens are the first screens displayed after switching on the i nstu-ment.   (5) Th es e s ettin gs  c an  be m odified by th e u s er with  th e PC Softwa re.  Page 50 of 70  6.12. SYSTEM INFO  PROCEDURE 1) Enter the menu item System i nfo. The System i nfo s creen s hows - H ardware vers i on - Software vers i on - Serial number - Date of last calibration - Ti me to next calibration If the calibration validity is set to zero, the Last cali-brati on and Next calibration date are not displ ayed. 2) Sel ect Back to quit.      Page 51 of 70  6.13. PRINTER CONFIGURATION 6.13.1. FUNCTIONALITIES The instrument is capable of printing directly via RS-232 port. The system can output: Summary Automatically after each sampling Instrument s etti ngs Manually, see chapter 6.8 Sample logs Manually, see chapter
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6.9 Alarm logs Manually, see chapter 6.10  PRINTOUT EXAMPLES WITH EPSON TM-U220       Page 52 of 70  6.13.2. SET PRINTER SETTINGS If the pri nters are bought from MBV AG di rectl y, the printers are preconfi gured. To check or s et the pri nter™ s  confi gurati on, fol l ow the s teps  bel ow: PROCEDURE 1) Di sconnect the power cord of the pri nter. 2) Remove the cover at the bottom of the pri nter to gai n access to the DIP s wi tches to adj ust the pri nti ng parameters . 3) Adjust with a small flat head screw driver the two DIP s witch banks according to the following 2 tables  4) Reas s embl e the cover 5) Reconnect the power cord 6) Keep pres sing the line feed key while s witching on the printer, it will print the printer s etti ngs 7) Once everythi ng is set correctl y, connect the serial  cabl e from the ai r sampl er.  SETTINGS FOR PRINTER EPSON TM-U 220D Dip SW1 (upper bank) Dip SW2 (lower bank)  1 2 3 4 5 6 7 8  1 2 3 4 5 6 7 8 ON   X  X X   ON         OFF X X  X   X X OFF X X X X X X X X  SETTINGS FOR PRINTER SAMSUNG BIXOLON 275AG Dip SW1 (upper bank) Dip SW2 (lower bank)  1 2 3 4 5 6 7 8  1 2 3 4 5 6 7 8 ON   O  O    ON   X  X X   OFF X X  X  X X X OFF X X  X   X X  X Mandatory O Optional      Page 53 of 70  6.13.3. OTHER PRINTERS Al though not supported by MBV AG, other printers mi ght work. Adj ust the communi cati on settings to: Œ 9'600 Baud Œ 8 data bits Œ Pari ty even Œ 1 Stop bi t Œ Handshake XON /  XOFF If an emul ator /  i nterpreter s etti ng can be s el ected, choos e Epson.  6.13.4. ONLINE PRINTING ACTIVATION VIA HMI The i nstrument needs to be enabl ed for onl i ne pri nti ng. Thi s procedure mus t be performed onl y once and can be confi gured vi a the ins truments  s ervi ce menu or vi a the PC Software.  PROCEDURE 1) Startup the instrument
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2) Wait until the Home s creen appears. 3) Pres s simultaneously the / buttons and keep them pushed for a few s econds to enter the Service menu. 4) Choose Printer confi g. wi th the / buttons. 5) Pres s  Sel ect.  6) Sel ect Pri nter wi th the / buttons. 7) Press Change. 8) Choose the pri nter TM-U220 wi th the / buttons. 9) Pres s  Save to confi rm. 10) On Onl . print press Change and s et to On wi th the / buttons. 11) Pres s  Save to confi rm. 12) Pres s  Back twi ce to qui t the s ervi ce menu. 13) Connect the pri nter wi th the ins trument. 6.13.5. ONLINE PRINTING ACTIVATION VIA PC SOFTWARE  Note The i nstrument may al s o be enabl ed for onli ne pri nti ng vi a the PC Software. Pleas e refer to the Software Manual MAS-100 NT/ NT Ex  for further detai ls.    Page 54 of 70  7. ALARMS AND WARNINGS 7.1. ALARMS Œ The table below lists all alarms provi ded by the i nstrument. Œ All alarms are announced wi th an acoustic s ound from the ins trument and di spl ayed on the s creen. Œ Once an al arm occurs, the instrument i s l ocked in an alarm state. Œ All alarms are logged in the alarm log file of the i nstrument (consul t chapter 6.10). Œ Qui t the alarm s tate by pres si ng the OK button on the i nstrument. Alarm ID De scription Possible Cause Possible Solution 9(6) Calibration soon required Œ This warning is displayed if the calibration validity is less than 30day s and alar m 92 has oc-curred during t he war ning was displayed Œ Calibr ate device 36(6) Recalibration required Œ This warning is displayed if the calibration validity has expired and alar m 92  has occu r r ed during the warning was dis-played Œ Calibr ate device 91 Blower does not start! Œ Har dwar e fault Œ Unit n eeds ser vice 92 Min. flow not  r eached! Œ If the instrument cannot col-lect  at  least
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15L, t h is alar m is t r iggered. This applies if t he fan does not start or if t h e dust  cover  is st ill at t ached during t he measure-men t. Œ Clean  per for at ed lid Œ Remove dust  cover 94 Target flow not reached! Œ Occur s when the measured volume and th e tar get  volume differ  by mor e t h an  5%. This monitoring only becomes active after the 15L threshold of alar m 92  (about  10 seconds after the start of the measure-ment). Œ Clean  per for at ed lid Œ Remove dust  cover 97 Temperature too high! Œ Har dwar e fault Œ Unit n eeds ser vice 98 Measur ement  interrupted! Œ Battery capacity too low Œ Har dwar e fault Œ Recharge Battery Œ Unit n eeds ser vice 99 Sample duration set too low! Œ Sample  dur at ion in SQS mode too short for the selected vol-ume Œ Incr ease sample  dur at ion or  decr ease volume 100 Invalid calibration/  not  act ivated! Œ Device was not calibrated, or calibration is invalid Œ Calibr ation dat a lost Œ Calibr ate device 101(7) Recalibr ation  needed! Œ Calibration expired  Œ Calibr ate device  (6) Ma rked wa rn in g I Dc a n  overwrite th eA la rm 92  en try in  th e sam ple log. (7) Th is  a la rm  is  on ly dis pla yed if th e s ett i n g Bloc k m ea s u rem en ts  if c a libra tion  va lidity ex pired is  a c tiva ted in  th e PC Softwa re.   Page 55 of 70  102 Volume is set too low! Œ The select ed volume is t oo low: 0˜K in  STD mode or  <40˜K per  fr act ion in SQS mode. Œ Increase t he select ed vol-ume or  decrease t he n um-ber  of fr act ions in the SQS mode 103 Sensor supply out  of t ol.! Œ Har dwar e fault Œ Unit n eeds ser vice 104 Measur ement  st opped! Œ St op bu tton  pr essed du r in g sampling Œ Do not abort  samplin g 107 Battery nearly discharged! Œ Device was u sed t oo lon g without recharging battery Œ
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Recharge battery immedi-at e ly 7.2. WARNINGS Œ The table below lists all warnings and failures provi ded by the i nstrument. Œ Warni ngs are di spl ayed on the s creen (wi thout the ID number). Œ Qui t the warni ng s tate by pressi ng the OK button on the i nstrument. Œ None of the warnings are logged in the alarm log file of the ins trument. Wa rning ID De scription Possible Cause Possible Solution 1 Printer not ready, busy Œ The pr inter  is busy. Œ Wait until printer is ready. Œ Retry printing. 2 Printer not connected Œ The pr inter  is not  connected / configu r e d. Œ Configur e a print er  and en-able «online» printing func-t ion. 3 Clear Sample log?  Œ Selected t o clear  t he sample log (all entries in it) . Œ Confir m with OK or abort by pressing Back. 4 Clear Alarm log? Œ Selected t o clear t h e sample log (all entries in it) . Œ Confir m with OK or abort by pressing Back. 5 Reset  St at istics? Œ Selected to clear the statistics dat a. Œ Confir m with OK or abort by pressing Back. 6 Clear  all logged dat a (Sample, A lar m log and st atist ics)? Œ Selected t o clear  all logged dat a (all alar m an d sample log ent r ies and th e  stat istics) . Œ Confir m with OK or abort by pressing Back. 7 Load fact ory de fault s? Œ Selected t o load fact ory de-fault s. Œ Confir m with OK or abort by pressing Back. 9(8) Calibration soon required Œ This war ning is displayed if t he calibration validity is less than 30days. Œ Confir m with OK. Œ Calibr ate device. 10 Volume has been changed Œ Is displaye d if t he cur r en tly se-lect ed st an dar d volume was changed. Œ Confir m with OK. 11 Print adjustment data? Œ Is displaye d if t he fu nct ion  Print adj. dat a was selected. Œ Confir m with OK or abort by pressing Back. 12 Print settings? Œ Is displaye d if t he fu
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nct ion  Print set tings was selected. Œ Confir m with OK or abort by pressing Back. 13 Shut  down device? Œ Is displaye d if t he fu nct ion  Shut  down was selected. Œ Confir m with OK or abort by pressing Back. 14 Calibration reminder Œ Is displaye d aft er  device  startup if the calibration re-minder  has not  yet  been acti-vat e d. Œ Set calibration reminder.  (8) Ma rked wa rn in g I Dc a n  overwrite th eA la rm 92  en try in  th e Sam ple log.  Page 56 of 70  15 No calibration reminder active Œ Is displaye d shor t ly after  cali-bration validity is disabled (set t o 0) . Œ Calibr ate device an d set  a calibration validity dura-t ion. 16 Clear  template dat a? Œ Is displaye d if t he fu nct ion  to clear  t he t emplate dat a is se-lect ed. Œ Confir m with OK or abort by pressing Back. 17 Clear  template? Œ Is displaye d if t he fu nct ion  to clear  t h e t emplate is select ed. Œ Confir m with OK or abort by pressing Back. 18 Set serial number? Œ Is displaye d if t he fu nct ion  to set  t he ser ial nu mber  is se -lect ed Œ En t er  t he device™s serial number 19 Activate calibration validity im-mediately? Œ Is displayed aft er  t h e  calibr a-t ion was execut ed su ccessfully Œ  31 Default  value loaded Œ Fact or y default s wer e loaded Œ RTC n ot  pr operly insert ed Œ Ch eck RTC for proper in-sertion Œ Fu rt h er  diagn osis ne ces-sar y 32 Mainboard temperature too h igh Œ The t emper atu re of the Main-boar d is higher t han 60°C and leads to Alarm 97 Œ If dev ice stalls, r emove bat t er y pack and send t o your  local service cent e r 35 Offset  High flow Sensor  out  of tolerance Œ The Flow sen sor  valu e at  zero flow is out  of t oleran ce Œ Unit n eeds ser vice 36(9) Recalibration required Œ This warning is displayed if the calibration
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validity has expired Œ Calibr ate device  38 A ll st an dard volumes ar e 0 Œ All standard volumes were set t o zer o Œ At least one standard vol-ume must not be set to zer o 39(10) Battery nearly discharged Œ Battery capacity is very low and leads t o Alarm 107 Œ Recharge battery 61(11) Error during writing data to NVRAM. Œ RTC not  fu lly inserted. Œ Unit n eeds ser vice. 62(11) Invalid checksum in  NVRA M Œ RTC not  fully inser t ed^. Œ Unit n eeds ser vice.    (9) Ma rked wa rn in g I Dc a n  overwrite th eA la rm 92  en try in  th e Sam ple log. (10) MA S-1 00 N T:  Pos s ible to ru n  a  1'00 0®K s a m p le  1-2  t im e s. MAS-1 00 NT E x : Rech a rge ba ttery im m edia tely,  a  m ea s u rem en tc yc le c a n n ot be gua ra n -t eed . (11) In the C omm u n ica tion Man ual MA S-1 00 NT/NT Ex  th is  wa rn in g is  ca tegoriz ed a s  « Tec h n ica l fa ilu re».   Page 57 of 70  8. CARE AND MAINTENANCE 8.1. GENERAL The i nstrument does onl y requi re moderate care and mai ntenance to remai n i n good work-i ng condi ti on. Please pay attention to the following aspects: Œ Follow the general safety information (chapter 1. 1) Œ Always follow the cl eaning and decontamination procedures (chapter 8.2) Œ The i nstrument must be calibrated periodically (chapter 10.3). Œ Al ways cover the perforated l i d wi th the dus t cover when the ins trument i s not i n use. 8.2. CLEANING AND DECONTAMINATION 8.2.1. PERFORATED LID AND DUST COVER Remove thes e components from the ins trument. The available cleaning /decontamination opti ons are: Cleaning/disinfection solution U s e a commercial product or a 70-90% ethanol/ water s olution (or isopropanol/water). Spray the solution directly on the parts, wi pe wi th a s teri l e towel  or s pray the towel and then wi pe. Autoclaving
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Autoclave, either dry or applying steam. Keep the following process parameters within these limits: Temperature: 180°C Durati on: <60mi n U ltras onic bath Use an ultrasonic bath with a 70-90% ethanol/water soluti on (or isopropanol/water). En-sure that the perforated lids do not collide in the ultrasoni c bath. Vaporized hydrogen peroxide U s e vapori zed hydrogen peroxide with a concentrati on of up to 840ppm.   H azard of damage to the ins trument Al l  of the cleaning/ disinfection s ol uti on mus t be removed/wi ped dry properl y prior use. Never dry the components by turning on the bl ower.  Note In case of di rt blocki ng the holes of the perforated li d, use the ul trasonic bath. If thi s does not suffi ce, pi nch the di rt careful l y out of the holes wi th a thin nee-dl e and redo the ul trasoni c bath.  Note The bl ue anodi zed parts  may experience a (harml es s) decol orization after ap-plyi ng vapori zed hydrogen peroxi de.   Page 58 of 70   8.2.2. EXTERIOR The available cleaning /decontamination options are: Cleaning/dis infection solution U s e a commercial product or a 70-90% ethanol/ water s olution (or isopropanol/water). Spray the sol uti on di rectl y on the i nstruments exterior, then wi pe wi th a s teri l e towel  or s pray the towel ,  then wi pe. Vaporized hydrogen peroxide U s e vapori zed hydrogen peroxi de wi th a concentrati on of up to 840ppm. The perforated l i d and dust cover must be unmounted duri ng the proces s.   Hazard of dangerous voltage The i nstrument must be di sconnected from the power suppl y pri or cl eani ng.  Hazard of damage to the instrument The i nstrument i s not IP-protected. Do not spi l l  li qui ds into the electri c/ el ectronic connecti ons or through the sampling head.  H azard of damage to the ins trument Al l
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of the cleaning/ disinfection s ol uti on mus t be removed/wi ped dry properl y prior use. Never dry the components by turning on the bl ower.  H azard of damage to the ins trument The i nstrument must remai n shut down duri ng the whol e vapori zed hydrogen peroxi de decontamination process.  Note The bl ue anodi zed parts  may experience a (harml es s) decol orization after ap-plyi ng vapori zed hydrogen peroxi de.     Page 59 of 70  8.2.3. INTERIOR PROCEDURE 1) Put the i ns trument i n a laminar flow cabinet. 2) U s e a cleaning/ disinfection sol uti on of 70-90% ethanol/ water (or i sopropanol/water) i n a spray bottl e. 3) Run the instrument in the laminar flow cabinet for a minimum of 2cycles  at 1'000˜L each. 4) At the start of each cycl e, spray two short strokes of cleaning/ disinfection solution in front of the sampling head with the perforated lid installed. 5) Dry the i nstruments exterior wi th a steri l e towel . 6) Put the ins trument in a s terile plastic bag until it is us ed or for transportation of the in-strument to the sterile area.    Page 60 of 70  9. INTERPRETATION OF RESULTS The sampli ng resul ts are typi call y interpreted by counting the col ony formi ng units (C FU) on the incubated Petri  dish. The di screte number of holes in the sampling head leads to the effect that as the number of C FU™s per s ample ri s es , the chance that s everal CFU™ s will enter the s ame hol e i n the perforated l id wi l l  al so i ncreas e. When this  happens the two grow s o cl ose together on the Petri  di sh that they cannot be di sti nguished from each other. Due to thi s effect, the number of counted CFU and the number of actual CFU are not identical. Fel ler™s  pos i tive hol e correcti on tables consi der thi s effect and correct the C FU  wi th the fol
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-lowing formula:   Where: r = C ounted C FU N = Number of l id hol es Pr = C orrected val ue for CFU  Therefore, the interpretation of sampling results is done by following these 3steps: 1) Count all C FU on the incubated Petri dish. Correct the count bas ed on Fel l er™ s s tati sti cal  correcti on table. Convert to C FU/ m3.   Note Fel ler correcti on tabl es are del i vered wi th the i ns trument and can als o be found on the USB memory sti ck del i vered wi th the i ns trument.  Note The s tati stical  distorti on comes i nto force the hi gher the counted CFU  i s. Bel ow a certai n number of C FU  the correction is negligible: For 300×0.6mm sampl i ng head: 18CFU For 400×0.7mm sampl i ng head: 21CFU     Page 61 of 70  10. ADJUSTMENT AND/OR CALIBRATION OF THE INSTRUMENT 10.1. GENERAL Adj us tment = Adjust a devi ce to a standard Calibration = Compare a devi ce to a standard  Note Detailed proceedings of adjustment and calibration are des cribed in the Ane-mometer User Manual and the Software Manual MAS-100 NT/ NT Ex .  Note The instrument is adjus ted and calibrated prior to shipping from the factory.  10.2. FACTORY CALIBRATION CERTIFICATES The instrument is factory calibrated by a digital anemometer. The airfl ow of the anemome-ter its elf is calibrated by the MBV calibration laboratory, whi ch has been accredited by the Swis s Accreditation Service SAS according to I SO 17025:2017.  10.3. CALIBRATION PERIODICITY Calibration is a key aspect of the process. Al ways ensure that the instrument calibration is still valid.  H azard of wrong sampling results Do not use an uncal i brated i nstrument. It i s recommended to adjust and cali-brate the i nstrument in a peri odi ci ty of 12months.    Page 62 of 70  11. REGULATORY INFORMATION 11.1. SUBSTANCES SUBJECT TO CHINESE
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ROHS The i nstrument i s compl iant with the Chi nese RoHS regul ati on SJ/ T11363 2006. The table below lists the instruments™ hazardous substances and their concentration in milli-grams per i nstrument. _¦˛´"ËH® Component name 5Ç*qA'[æ0Ô KÞ Hazar dou s subst ances or  elemen t s c… Pb ;˝ Hg d Cd  +˛µcª Cr(VI)  PBB  PBDE PCB™s o o o o o o Blower o o o o o o Lit ium-Ion Battery o o o o o o Timekeeper o o o o o o   O: I n dic a tes  tha t th is  tox ic  or ha z a rdou s  s u bs ta n c e c on ta in ed in  a ll of th e h om ogen eou s  m a teria ls  for th is  pa rt is  below th e lim it requ irem en t in  SJ/ T1 1 3 63-2006 X: I n dic a tes  tha t th is  tox ic  or ha z a rdou s  s u bs ta n c e c on ta in ed in  a t lea s t on e of th e h om ogen eou s  ma teria ls  u s ed for th is  pa rt is  a bove th e lim it requ irem en t in  SJ/T1 1 3 63-2 00 6 ( Com pany can ex plain tec hnic a l rea s on  tom a rk « X» ).  11.2. IATA (AIR TRANSPORTATION)  Hazard of explosion and/or fire The i nstrument contai ns a Li thi um-Ion battery which is regulated for air trans-portati on. Pleas e res pect IATA l abel i ng rul es  i n case your instrument should travel  by air. EXAMPLE      Page 63 of 70  12. TECHNICAL SPECIFICATIONS General  Flow rate Defaul t: 100˜SLPM˜±˜2.5˜% Standard sampling volumes Out-of-specification limit selectable from 2.5 up to 25˜% Freely definable sampling volumes 50, 100, 250, 500, 1'000˜K  Sampling head  Material Anodized al umi num Di mensi ons (D×H) Ø˜109˜×˜32˜mm Wei ght 190˜g Li d geometry 300×Ø˜0.6˜mm, or 400×Ø˜0.7˜mm Sampling effici ency d50 val ue 1.1˜µm at 100˜SLPM Autoclaving (wet or dry) Temperature: 180°C Durati on: <60mi n Petri  di sh For standard Petri  di shes and contact plates   Body  Material Anodized al umi num Dimensions (H×W×L)
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270×109×170˜mm (with handle) Wei ght 2.37˜kg (with perforated lid)   Power supply  Input external  power suppl y 100˜-˜240˜V˜AC,  50˜-˜60˜Hz, 700˜mA˜-˜350˜mA Mains supply voltage Fl uctuations must not exceed ±˜10˜% of the nominal voltage Transient overvoltage Overvoltage category: Category II Pol l uti on degree: 2 Input i nstrument 12˜V˜DC , 2.5˜A Battery pack 6-cell Litium-Ion, 7.4˜V˜DC,  6.9˜Ah Full recharging time Approx. 3.5˜h Total runni ng ti me Approx. 5.5˜h RTC battery 3˜V Li thi um Li feti me RTC battery Approx. 10years    Page 64 of 70  Envoronmental conditions  Al ti tude Up to 2' 000˜m above s ea l evel Temperature Storage: -10 to +50˜°C Operati on: 5 to +40˜°C Maximum relative humidity Max. 80˜%˜RH  for temperatures up to 31˜°C, decreasing linearly to 50˜% relative humid-i ty at 40˜°C; non-condensi ng EMC, ESD Equipment class A, industrial environment   Mis cellaneous  Total aspiration volume Approx. 33'000˜K Bl ower motor EC motor 6˜V, 12˜W Particl e generati on ISO 14644-1, Cl ass 5 Display Alphanumeric graphic display Control l er Mi croprocess or Flow regulation Mass fl ow s ens or Tri pod screw thread 4" UNC (and ¼" UNC i ns ert), for use wi th standard camera tri pod Transport case Plastic    Note Operation of the instrument at altitudes significantly higher than sea level may cause a reduced blower lifetime.     Page 65 of 70  ANNEX A Œ PHYSICAL SAMPLING EFFI-CIENCY ANNEX A.1 - D50 V ALUE The physical sampling efficiency of an air sampl er is influenced by the inlet or extraction ef-ficiency and by the s eparation efficiency. Inlet or extraction efficiency is a function of the inlet design of the sampler and its ability to collect particl es from the ai r i n a representati ve way and transport the parti cl es to the i m-paction nozzle or the
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filter. The physical sampling efficiency is the same whether the particles consist of single microor-ganisms,  particl es carryi ng mi croorganisms, or are nonviable (i nert) parti cl es. The physical sampling efficiency is based on the physical characteristics of the sampling device such as air flow, orifice shape, and orifice size. Detailed information how to calculate the d50 value may be found the publications (12) (13). An approximation for calculating the d50 value in µm is given by the following formula: d50=¨40*DhU Where: 40 = Cons tant factor for ai r viscosi ty Dh = Hydraulic diameter of the air inlet nozzle [mm] U = Impact velocity [m/ s]  The l ower the d50 val ue is , the better the physical sampli ng effi ciency. In the MAS-100 prod-uct family the d50 value is governed by the sampling head configuration: Sampling head d50 [µm] 3000.6 1.1 4000.7 1.6    (12) Will eke K ,  Ba ron  PA ,  eds .  A eros ol Mea s u rem en t: Prin c iples ,  Tec h n iqu es  a n d A pplica tion s .  N ew Y ork:V a n N os tran d Rein h old,  1 993 (13) N eva la in en  A ,  Willeke K ,  L iebh a ber F ,  Pa stu s z ka  J,  Bu rge H,  Hen n in gs on  E.  Bioa eros ol s a m plin g.  I n : Willeke K ,  Ba ron  PA ,  eds. A eros ol Mea s u rem en t: Prin c iples ,  Tec h n iqu es  a n d A pplic a tion s .  N ew Y ork: V an  N os tra n d Rein h old,  1 993 :471-49 2 .  Page 66 of 70  ANNEX A.2 ISO 14698 VALIDATION STATEMENT  Note The i nstruments MAS-100 NT and MAS-100 NT Ex share an exactly identi cal mechanical layout in all components affecting the air flow path. Therefore, all data, results and conclusions shown hereafter Œ whi ch were gathered wi th a MAS-100 NT Œ are applicable to the MAS-100 NT Ex as well, wi thout any ki nd of restricti ons  The MAS-100 NT sys tem was  tes ted by
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an i ndependent ai r monitori ng expert publ ic labora-tory, fol lowi ng ISO 14698-1:2003, Annex B gui deli ne. The s tudy was conducted usi ng the 300×0. 6mm holes perforated lids, with a MAS-100 NT system calibrated at 100±2.5L/ mi n. The study was conducted using Heipha TSA + LTHTh IC Rpl us 30mK media plates on the MAS-100 NT sys tem and the reference s ys tems . The s tudy consisted in physical effi ciency testing and biological effici ency testing.  PHYSICAL EFFIC IENCY RESU LTS The physi cal  efficiency of the MAS-100 NT ai r sampl er for collecting smal l bacteria-laden particles of various sizes was compared with membrane filter samplers using the tech-ni ques descri bed i n ISO 14698-1:2003, Annex B. The resul ts  s howed that the MAS-100 NT sampler was ca. 60.2-76. 9% effici ent for col l ecti ng particles containing bacterial spores in the 1-micron size, in comparison with the membrane filter sampl ers, rising to 90.2% i n the range of 5-6-micron size. The experimental results  indicate a 50% cut-off, al so referred as d50 val ue, of bel ow 1µm, maki ng the s ampl er s ui tabl e for us e withi n a clean room envi ronment.   MAS-100 NT / NT Ex - Physical Efficiency Average physical  effi ci ency i n % per mas s mean diameter particle size in µm. Error bars represent standard devi ation. 0204060801001200123456Average % Physical EfficiencyParticle Size (Mass mean diameter, µm)MAS-100 NT/NT Ex -Physical Efficiency  Page 67 of 70  BIOLOGICAL EFFICIENCY RESU LTS The biological efficiency of a sampler is a measure of how effectively it can collect microor-ganisms on an agar plate in such a way the mi croorganism will subs equently form a colony. As suggested i n the ISO 14698-1:2003, the common human deri ved envi ronment contami-nant «Staphylococcus epidermidis»
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was us ed as an indicator of bi ological efficiency. In the study performed, the bi ol ogi cal  effi ci ency of the MAS-100 NT sampler was compared to that of the reference C as ella slit sampler. The biological efficiency measured of the MAS-100 NT was  found to be on average 82.6% (number of repeats = 20) that of the Casella sampler, indicating the sampler is effective at sampling bacteria-laden particles, without loss of viability.    Page 68 of 70  ANNEX B Œ ISO 14644-1 CLEANLINESS STATEMENT The instrument has been designed and validated for a very low particle generation rate and is  compl i ant wi th the requi rements of ISO 14644-1, Class5. Operators commi tted to the hi ghest degree of cl eanlines s are advis ed to prevent impurity traces i nsi de the ins trument (due to packagi ng, s torage, transport– etc.),  by fl ushi ng the i n-strument duri ng 24hours prior commissioning and/or cleanliness qualification. To fl ush the i nstrument, pl eas e proceed as fol lows: 1. Install the ins trument in an environment with controlled clean air (flow cabinet, is o-l ator– etc.) 2 Remove the dus t cover. 3 Connect the i nstrument to the power suppl y. 4 Startup the instrument. 5 Confi rm wi th OK. 6 Pres s simultaneously the  /  keys  and keep them pus hed for a few s econds . 7 The i nstrument i s now i n the Servi ce menu. 8 Toggl e to the Bl ower option and push Sel ect. 9 The i nstrument i s now i n the Blower menu. 10 Pres s  Change. 11 Toggle wi th the  /  keys  to s el ect a bl ower PWM of 50%. 12 Confi rm at 50% by pres si ng Save. 13 Keep the bl ower runni ng for 24hours. Keep the i ns trument connected to the power s upply whi l e the bl ower i s  runni ng. 14 Stop the bl ower after the 24-hour fl ush run. The i nstrument wi ll  change to the Service menu 15
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Pres s  Back again. The i nstrument wi ll  change to the Main menu. 16 Swi tch off the i nstrument or Proceed with the cleanli nes s qualification measurements according to the opera-tor™s speci fi cati ons. Keep the ins trument in a clean environment until the validation is finished to avoid re-contami nati on.      Page 69 of 70  ANNEX C Œ GLOSSARY Term Meaning AC Al ternati ng Current ATEX European directive for equipment in explosive envi ronments AUS AUStralia CE European certi fication mark CFR Code of Federal  Regulations (USA) CFU Col ony Formi ng Uni ts CI/ CD Corporate Identi tity/Corporate Design DC Di rect Current DIP Dual In-li ne Package (s wi tch type) EAC Eurasian conformi ty mark EC El ectroni c Commutated (el ectri c motor) EMC El ectroMagnetic Compatibility EN European standard ESD El ectros tati c-Sens i ti ve Device EU / EG / EUR European Uni on / Europäische Gemeinschaft / EURopean FDA Food and Drug Administration (USA) FRS Functi onal  Requirement Specification GAMP Good Automated Manufacturing Practi ce, GB Great Britain GMP Good Manufacturing Practi ce H ACC P Hazard Analysis and Critical Control Points HMI Human Machine Interface HW HardWare IATA Internati onal  Ai r Transport Ass ociation ID IDenti fi cati on number IEC Internati onal  Electrotechnical Commissi on IP Internati onal  Protecti on marking ISO Internati onal  Organization for Standardization (standards) LED Li ght-Emi tti ng Di ode NVRAM Non-Volatile Random Access Memory PC Personal Computer PC B Pri nted Circuit Board RoHS Res tri cti on of Hazardous  Substances (di rective)  Page 70 of 70  RSS Ri ch Si te Summary RTC Real Ti me Cl ock SIL Servi ce Informati on Letter (MB V AG) SJ Chi nese standard for el ectroni c equi pment SLPM Standard Liters Per Mi nute SW SoftWare SQS
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Sequential sampling mode STD Standard sampling mode S/ N Serial Number UNC Unified thread standard (standard,  USA and Canada) URS User Requi rements Specification US / USA Uni ted States  of Ameri ca USB Universal Serial Bus XOFF Transmitt code «ON» XON Transmit code «OFF» WEEE Was te Electrical and El ectroni c Equi pment (European di rective)




