
High-Temperature HEPA Filters 
for High Purity Applications 
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The Institute of Environmental Sciences and Technology recommended practice  
IEST-RP-CC001.6 (HEPA and ULPA Filters) defines a HEPA filter as “An extended-
medium, dry-type filter in a rigid frame when tested at rated airflow having a minimum 
particle collection efficiency of 99.97% for 0.3-µm mass mean diameter particles of DOP 
when tested in accordance with MIL-STD-282.” HEPA filters are used in the most critical 
applications where particulate-free air is a necessity.  

Sterilization and depyrogenation are critical processes used to prepare glassware for 
parenteral, i.e., injectable, pharmaceutical medicines. HEPA filters utilized in these 
processes provide ISO 5 or cleaner air to prevent contamination.

Glassware includes:

• Prefilled syringes

• Ampules

• Stoppered vials

Parenteral pharmaceuticals are non-oral medications that are delivered directly into the 
body by intramuscular, subcutaneous, or intravenous means. These include:

• Vaccines

• Insulin

• Chemotherapy drugs

Prior to filling, glassware must be sterilized and depryogenated with clean, dry, heated 
air. To guarantee proper sterilization and depyrogenation, glassware is subjected 
to elevated temperatures. HEPA filters in these applications typically operate at 
temperatures of 260˚C / 500˚F for ovens and 400˚C / 752˚F for tunnels. These processes 
reduce the risk of contamination by endotoxins and pyrogens. 

Sterilization: The process of making something free from bacteria or other living organisms. 

Depyrogenation: The removal of fever-producing substances (i.e., pyrogens).

Depyrogenation tunnel  
with aseptic fill line

High-Temperature  
Life Sciences Applications
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AAF Typical Life Sciences HT HEPA Filter Offerings

Nippon Muki  
H14CU (HEATMOS) Nippon Muki ATMCU AstroCel® I HT-500 AstroCel® I HT-750
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Airflow (24" x 24") 847 CFM/1236 CFM 847 CFM/1236 CFM 500 CFM/1000 CFM 1000 CFM

Efficiency at Nominal Airflow 99.995% on MPPS (H14) 99.99% @ 0.3 um 99.99% @ 0.3 um 99.97% @ 0.3 um

Pressure Drop at Nominal 
Airflow 1.1 in w.g. 1.0 in w.g. 1.0 in w.g. 1.0 in w.g.

Standard Frame Material 430 SS 430 SS 304 SS 304 SS

Alternate Frame Materials 304 SS 304 SS 316 SS 316 SS

Frame Depth 5.875"/11.5" 5.875"/11.5" 5.875"/11.5" 11.5"

Standard Gasket glass glass red silicone ceramic �ber

Sealant glass �ber + ceramic glass packing silicone refractory cement

Standard Separator SS SS aluminum aluminum

Standard Face Screen none none none none

Media Type glass glass glass glass

Standard Size Availability many many many 24 x 24, 24 x 30

Max. Overall Penetration 0.005% on MPPS 0.01% 0.01% 0.03%

Leak Test Conditions ambient ambient ambient ambient

Max. Operation Temperature 350°C / 662°F continuous/ 
400°C / 752°F for 1 hour

350°C / 662°F continuous/ 
400°C / 752°F for 1 hour 260°C / 500°F 400°C / 752°F

Packaging �berboard carton �berboard carton �berboard carton �berboard carton

A tunnel design continuously feeds the glassware 
into the hot zone via a conveyor system. A batch oven requires a 

manual feed of a discrete 
amount of glassware into 
and out of the hot zone 
per cycle.

Depyrogenation Tunnel Depyrogenation 
Batch Oven

Belt Drive

Vial to Filler

Cooling Chamber

Sterilization ChamberInfeed Chamber

Heating 
Elements

Vials from  
Filler

Nippon Muki
HEATMOS

Nippon Muki  
ATMCU
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Total Life Sciences Solution
AAF Filtration System for Dry Heat Sterilization and Depyrogenation Tunnels

Conveyor

Preparation  
and Cleaning

Schematic representation 
of a sterilization tunnel

Sterile Filling 
and Closing

Vials

Infeed Zone 

or

Cooling Zone 
200-250°C / 392-482°F

Hot Zone 
320-350°C /608-662°F

VariCel® II HT

•  M6, F8 to  
 EN779:2012  
• 350°C / 662°F continuous 
  (480°C / 896°F Peak)  
• Max. 1340 m3/h 
  (790 CFM) for  
 610 x 610 x 84mm  

Nippon Muki ATMCU

• ≥ 99.99% at ≥ 0.3µm  
• 350°C / 662°F continuous  
 (400°C / 752°F Peak)  
• Max. 2100 m3/h  
 (1236 CFM) for  
 610 x 610 x 290mm 

Nippon Muki HEATMOS

• ≥ 99.995% at MPPS      
 (H14 per EN1822-1) 
• 350°C / 662°F continuous  
 (400°C / 752°F Peak)  
• Max. 2100 m3/h  
 (1236 CFM) for   
 610 x 610 x 292mm 

AstroCel® I HT-500 

• ≥ 99.995% at MPPS 
• 260°C / 500°F continuous  
 (260°C / 500°F Peak)  
• Max. 1700 m3/h  
 (1000 CFM) for  
 610 x 610 x 292mm 

AAF offers a variety of HT HEPA filters to meet the demands of every high-temperature application. HT HEPA 
solutions are manufactured domestically in the U.S. by AAF and in Japan by Nippon Muki, a sister company with 
expertise and emphasis on high-temperature filters. With a combined history of over 180 years, AAF and Nippon 
Muki are proud members of the Daikin Group of companies.
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HEATMOS & ATMCU: Filters for Extreme Requirements

Nippon Muki

It
em

Model
ATMCU  

(ATMCU - * - * - FS4HR)
H14CU (HEATMOS) 

(H14CU - * - * - FS4CS)

Size for this Comparison (mm) 610 x 610 x 292 610 x 610 x 292

Alternative Depths (mm) 84, 150, 292 150, 292

Frame stainless steel (430), 2 support bars

Design Filter Media Pack deep pleats w/ separators

Media glass paper

Separator stainless steel

Sealant Media Pack/Frame �berglass glass �ber cotton + ceramic

Gasket factory installed laminated glass �ber when ordered

Temperature (°C) 350

Max. Temperature (1h/°C) 400

Temperature Ramp Speed 10˚C/min 5˚C/min

Tempering Media After Installation 
Necessary

required (factory tempering optional)

Rated Air Volume (CMH/CMM) 2,100/35

Pressure Drop (initial/final, Pa) 250/500 ≤ 270/500

Efficiency 99.99% @ 0.3µm ≥99.995% @ MPPS

Scan Tested No Yes, per EN1822

Efficiency Rating by EN1822 Approx. H13 H14

Guaranteed Filtration Performance

The ATMCU and HEATMOS HT HEPA filters are first-in-class 
solutions. The ATMCU's exceptional temperature ramp speed is 
ideal for depyrogenation ovens. The HEATMOS's temperature 
ramp speed, combined with true H14 performance as required 
by EN1822, is ideally suited for depyrogenation tunnels.

Max. Ramp Rate

Conventional  
HT HEPA 

ATMCU HEATMOS 

1.5˚C/min 10˚C/min 5˚C/min

Robustness and Ramp Speed

Materials expand when heated and contract when cooled. This movement can cause particle generation. Particles are generated as different 
materials within the filter slide against each other as they expand and contract. To minimize this particle generation, typically high-temperature (HT) 
HEPA filters are heated and cooled in a slow, controlled manner. Heating or cooling per unit of time is referred to as temperature ramp speed. 
Ramp speed directly impacts process cycle times for each oven glassware batch and each tunnel production run. Increasing temperature ramp 
speed will increase the amount of glassware that can be processed in a given period of time.
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HEATMOS Leak-Free Performance

Leaks in any filter allow air to bypass the media. For the most critical HT applications, AAF offers the NM HEATMOS. It is a EN1822-1, 
H14-classified filter that is factory scanned. This scanning ensures that no unfiltered air enters your clean zone, ensuring consistent ISO 5 clean 
space. This HT HEPA filter maintains H14 performance after repeated cycling.  Repeated thermal cycling on lesser filters can cause leaks to 
develop, compromising the quality of air, which in turn can result in failure to maintain an ISO class 5 environment.   

Upon request, the HEATMOS is available pre-baked or tempered at the factory, allowing you to place the filter into immediate operation to 
maximize productivity and minimize downtime required to condition the filter. The HEATMOS has several advantages over a rival product below.

Nippon Muki HEATMOS™ Camfil Absolute™ D-Pryo

Classification per EN1822-1 H14 H14

Efficiency on MPPS* ≥99.995% ≥99.995%

Pressure Drop (24 x 24 x 11.5) 270 Pa @ 35 CMM 290 Pa @ 32.7 CMM

Separators Angled Corrugated Stainless Steel Conventional Corrugated Stainless Steel

Price $$$ $$$$

*MPPS = Most Penetrating Particle Size

Improved Process Performance
Limited risk of particle shedding during elevated temperatures

Superior Performance of Nippon Muki ATMCU

 
 potential process contamination.
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Fiberglass medium 

Ceramic sealant 

Compensation mat 

Glass paper 

Parallel aluminum separators

Fiberglass medium 

 

Angular stainless steel corrugated separators

Fiberglass medium 

 

Angular stainless steel corrugated separators

The Nippon Muki ATMCU provides superior 
performance. performance.
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Alpha HT/  
AstroCel I HT-500

• 260ºC (500ºF) max Op. Temp

• RTV Silicone

AstroCel  I HT-750

• 400ºC (750ºF) max Op. Temp

• Black Cement

Other HT HEPA Applications

In addition to the Life Sciences market, AAF have HT HEPA Filters for most any application.

Item Temperature (ºC)

180 250 400 500 600

High Temperature 
Operating System

  Automobile (Painting Process)

  Film (Drying Process)

  Medicine (Sterilization Process)

  Semiconductor/Display (Drying/Baking Process)

AstroCel  I HT-400

• 200ºC (400ºF) max Op. Temp

• RTV Silicone

Alpha HT Exhaust

• 540ºC (1000ºF) max Op. Temp

• Glass Pack

• Exhaust only!

Other HT HEPA filters available include
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 tunnels or ovens?

and ovens. 

3. Where do I take the samples?

Note: 

 

 

are tested? 
 

 

7. What is the recommended burn in cycle time?

 
 

 
 

High-Temp HEPAs FAQs
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Contact your local AAF representative for a  
complete list of AAF Air Filtration Product  
Solutions.

AAF, the world’s largest manufacturer of air 
filtration solutions, operates production,  
warehousing and distribution facilities in 22 
countries across four continents. With its  
global headquarters in Louisville, Kentucky,  
AAF is committed to protecting people,  
processes and systems through the  
development and manufacturing of the  
highest quality air filters, filtration equipment,  
and associated housing and hardware  
available today.

Americas

Louisville, KY

Atlanta, GA

Ardmore, OK

Bartow, FL

Columbia, MO

Fayetteville, AR

Hudson, NY

Momence, IL

Smithfield, NC

Tijuana, Mexico

Votorantim, Brazil

Washington, NC

Europe

Cramlington, UK

Gasny, France

Vitoria, Spain

Ecoparc, France

Trencin, Slovakia

Olaine, Latvia

Horndal, Sweden

Vantas, Finland

Asia & Middle East

Riyadh, Saudi Arabia

Shah Alam, Malaysia

Suzhou, China

Shenzhen, China

Miaoli, Taiwan

Bangalore, India

Noida, India

Yuki, Japan (Nippon Muki)

AAF International Plant Locations

AAF has a policy of continuous product research and 
improvement. We reserve the right to change design 
and specifications without notice.

©2023 AAF International and its affiliated companies.


