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Easify Your Lyo Process

Process control with product temperature measurement with Tempris’ unique wireless temperature sensor technology.


Book a Demo



Tempris – Product Temperature Measurement in Lyophilization

Product Temperature Measurement is the Most Important Parameter in Lyophilization

Product temperature measurement in Lyophilization is essential for the quality of the product and the optimization of the lyophilization cycle. As a PAT tool, our innovative wireless technology makes your production process cost-efficient and time-saving with high product quality. Tempris’ uninterrupted continuous process verification (CPV) guarantees reliable quality and optimum productivity.

Product Temperature Tp is the most critical parameter during the process of Lyophilization, but due to development in process optimization (e.g., automatic loading), it is not measured during the actual production on a regular base. Using the wireless Tempris system during this step allows you to


	Optimize your Lyo process via temperature control

	
Easify the recovery of products and save money in case of deviation during the lyo process



	
Provide reliable temperature data for regulatory submisson




The same Tempris sensors used in laboratory scale can be used in pilot and production freeze-dryers under cGMP guidelines to obtain directly comparable data. Also, Tempris is ideally suited for integration into aseptic automated fill/finish production lines.






Are you ready to revolutionize your freeze-drying process and take your product development to the next level?

Tempris sensor technology can help you streamline your processes and comply with FDA regulations, allowing you to get your product to market faster.


Contact us now




See how Tempris Sensor Technology Works














Fields of Application of the Tempris System



Real-time Product Temperature Monitoring


[image: Icon of a temperature curve]
Learn more


Hot and Cold Spot Monitoring


[image: icon for hold and cold spot monitoring]
Learn more


Lyo-Cycle

Optimization


[image: icon for the lyo cycle - a circle with arrows]
Learn more


Lyo-Cycle Scale-Up and Transfer


[image: icon for scale-up]
Learn more


Tempris Data for Regulatory Submission


[image: icon regulatory submissions]
Learn more


Measurement during Granulation
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Learn more


Biopharmaceutical

Application
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Probiotics

Application
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Peptides

Application
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RNA

Application
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Sensor for Real-time Product Temperature Measurement






	Battery-free & wireless & real-time

	
Sensor placement in aseptic conditions



	
Smart sensor technology for all lyo scales



	Hot & cold spot monitoring

	
No heat input to product



	
Retrofittable in nearly every freeze-dryer



	Fits all primary packaging




[image: Wireless sensor for product temperature measurement inserted in a vial with labeling]




We specifically designed Tempris temperature sensors for the monitoring and optimization of freeze-drying processes. They have proven their reliability in many industrial and academic applications. Tempris sensors have a variety of advantages over other sensors measuring temperature in freeze drying


Learn more about the sensors




Always be one step ahead!

Get exclusive insights into our latest innovations with Tempris News. Don’t miss the chance to sign up!


Sign up now
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Tempris Technology for Product Temperature Measurement

Tempris – Temperature remote interrogation system

The Tempris Lyophilization Monitoring Software TLM is used to control the interrogation unit (TIRU3), record data, set all parameters, visualize and export data. TLM gets the data of the Tempris Interrogation Unit TIRU3 which in turn gets temperature data from the antennas in the freeze-dryer. The antennas collect all the temperatures which are measured by the quartz based sensor (operating on the principle of temperature dependent resonance).


[image: Overview over all parts of the Tempris product temperature measurement solution]
Tempris Temperature Measurement Technology




Tempris fits all Primary Packaging

Tempris sensors are offered in different sizes to fit all types of primary packaging such as different-sized vials, DC syringes, etc.


	Vials

	
Dual chamber cartridges DCC (Magazine)



	
Lyo Trays (metal or plastic)



	Lyoguard (Gore-tex) and others

	
Double chamber (DC) syringes






[image: Five sensors for product temperature measurement inserted in Vials and one dual chamber syringe]
Technical Specifications




Pfizer’s Experience with Tempris

„Tempris wireless sensors allow placement of temperature sensors in any location within a freeze-dryer. They are also the sensor of choice if product temperatures of edge vials are monitored. Tempris sensors do not release heat while thermocouples or data loggers can transfer some heat into the product (very notable for edge vials), obscuring the actual product temperature. It is especially important if small fill volumes are used as readings of thermocouples and data loggers from the edge vials produce uncertain temperature profiles.” 

Pfizer


Read more
×Pfizer Testimonial

Vaccines becomes an important part of public health. They play an essential role in preventing the spread of infectious diseases and have saved millions of lives worldwide. Most of vaccines, however, are very sensitive to temperature and need to be lyophilized to remain effective. Pfizer is one of the largest vaccine manufacturers of the world.
In order to develop a robust manufacturing process significant efforts need to be made to ensure the quality of the product. We typically design lyophilization process in such way that even relatively wide variability of process parameters during manufacturing do not impact vaccine quality. We perform robust experiments at laboratory scale generating a wide product temperature design space (and wide range of process parameters associated with it) which produce product with acceptable quality. We also make sure that product quality attributes remain within specification for a desired shelf life for all samples generated during robustness study.

When we transfer lyophilization process we are making sure that product temperature at large scale remains within product design space generated during robustness study. This guarantees that stability profile of commercial material would be similar to that in laboratory study. Measurement of product temperature in laboratory dryer is easy and routine task. It is very difficult, however, to measure product temperature on the commercial scale dryer, especially, when it is equipped with automated vial loading system (ALUS).

Tempris, wireless sensor, allows placement of temperature sensors in any location within freeze-dryer. It is also a sensor of choice if product temperature of edge vials is monitored. Tempris sensor is not releasing heat while wired temperature sensors (thermocouples or data loggers) can transfer some heat into the product (very notable for the edge vials), obscuring the actual product temperature. It is especially very important if small fill volume is used when readings of thermocouples and data loggers from the edge vials produce uncertain temperature profiles.

Recently, we performed large scale experiments for one of our vaccine candidates using Tempris to ensure robustness of our process at scale. We demonstrated that product temperature profiles for both edge and center vials remain within design space, confirmed during laboratory robustness study. This provides insurance that commercial process will produce a product with the desired quality and provides strong support for our regulatory application.



Pfizer Inc., Pharmaceutical R&D




Close







Tempris Products – Product Temperature Measurement for all Lyo Scales

Lyo-cycle development in the laboratory establishes the base for the freeze drying cycle and subsequent optimization. When the product moves to a larger freeze-dryer, to a different type of freeze-dryer or simply to cGMP environment it was often necessary to change the Tp measurement technology. This causes problems or limitations with respect of the comparability of the obtained data. With Tempris, the same sensors which are used in lab scale development can also be used in pilot and production scale freeze-dryers at equivalent positions, thus providing directly comparable data.






Laboratory Freeze-Dryer

Typical Shelf Size:

1 – 5 SQFT

0.1 – 0.5 SQM


[image: Product temperature measurement during lyophilization with Tempris sensors in Laboratory Scale]
Learn more about Scale-up and Transfer


Pilot Freeze-Dryer

Typical Shelf Size:

10 – 50 SQFT

1 – 5 SQM


[image: Product temperature measurement during lyophilization with Tempris sensors in Pilot Scale]
Learn more about Scale-up and Transfer


Production Freeze-Dryer

Typical Shelf Size:

100 – 500 SQFT

10 – 50 SQM


[image: Product temperature measurement during lyophilization with Tempris sensors in Production Scale]
Learn more about Scale-up and Transfer




Automated Sensor Loading by Robot

Fully automated aseptic sensor loading by robot according to GMP Annex 1 ensures the highest aseptic safety level. Each sensor is checked for the correct vial-size, identified and recorded for accurate process repetition and batch comparison. Pre-prepared vials with sensors are loaded automatically in the predefined critical positions.


Learn more




[image: A Robot loads Vials with Tempris Sensors automatically in an aseptic environement]


[image: Automatical loading of Vials with Tempris Sensors for Product temperature measurement with a Robot]




Tempris Services

Tempris offers a wide range of additional services to easify your process and ensure regulatory issues. We accompany you from the decision to measure temperature, through installation and maintenance, to optimising your freeze-drying process with accurate temperature data. Our service and support includes:




At Your Site

	IQ/OQ Execution

	User Training / Technical Support

	Maintenance / Annual Inspection

	Measuring Device Calibration




At Tempris HQ

	Calibration with Traceability

	Remote User Training

	Remote Technical Support




Tempris Service & Support




Want to become part of Tempris?

We are continuously looking for new talents to join our team. Please feel free to e-mail your job application directly to *protected email*
.


Check current vacancies
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Conferences – Meet Us Personally

Tempris regularly attends conferences and trade shows all over the world. We would be glad to meet you there and tell you more about our solution for product temperature measurement in lyophilization.


Next Events
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Stay up to date! Subscribe to the Tempris newsletter and receive the latest information about our products and services directly to your inbox.
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			Book a Demo

Thank you for contacting us. We will reach out to you shortly to make an appointment.
×
There was an error trying to send your message. Please try again later.
×





Explore the cutting-edge Tempris System by scheduling a personalized demo for free below. This session will showcase the system's versatility and effectiveness in addressing various needs.

To tailor the demo to your interests, please specify below whether you would like to be shown the entire Tempris system or whether you would like to focus on the software, sensor integration or another aspect of the solution.

We will get back to you with a proposed date for the demo.

Fields marked with an asterisk (*) are required.







Enter your contact information



First Name *



Last Name *



Business Email *




Phone Number




Company / Organization *





Street, House Number




Postal Code




City




CountryYour country
Afghanistan
Åland Islands
Albania
Algeria
American Samoa
Andorra
Angola
Anguilla
Antarctica
Antigua and Barbuda
Argentina
Armenia
Aruba
Australia
Austria
Azerbaijan
Bahamas
Bahrain
Bangladesh
Barbados
Belarus
Belgium
Belize
Benin
Bermuda
Bhutan
Bolivia
Bonaire, Sint Eustatius and Saba
Bosnia and Herzegovina
Botswana
Bouvet Island
Brazil
British Indian Ocean Territory
Brunei Darussalam
Bulgaria
Burkina Faso
Burundi
Cambodia
Cameroon
Canada
Cape Verde
Cayman Islands
Central African Republic
Chad
Chile
China
Christmas Island
Cocos Islands
Colombia
Comoros
Congo, Democratic Republic of the
Congo, Republic of the
Cook Islands
Costa Rica
Côte d'Ivoire
Croatia
Cuba
Curaçao
Cyprus
Czech Republic
Denmark
Djibouti
Dominica
Dominican Republic
Ecuador
Egypt
El Salvador
Equatorial Guinea
Eritrea
Estonia
Eswatini (Swaziland)
Ethiopia
Falkland Islands
Faroe Islands
Fiji
Finland
France
French Guiana
French Polynesia
French Southern Territories
Gabon
Gambia
Georgia
Germany
Ghana
Gibraltar
Greece
Greenland
Grenada
Guadeloupe
Guam
Guatemala
Guernsey
Guinea
Guinea-Bissau
Guyana
Haiti
Heard and McDonald Islands
Holy See
Honduras
Hong Kong
Hungary
Iceland
India
Indonesia
Iran
Iraq
Ireland
Isle of Man
Israel
Italy
Jamaica
Japan
Jersey
Jordan
Kazakhstan
Kenya
Kiribati
Kuwait
Kyrgyzstan
Lao People's Democratic Republic
Latvia
Lebanon
Lesotho
Liberia
Libya
Liechtenstein
Lithuania
Luxembourg
Macau
Macedonia
Madagascar
Malawi
Malaysia
Maldives
Mali
Malta
Marshall Islands
Martinique
Mauritania
Mauritius
Mayotte
Mexico
Micronesia
Moldova
Monaco
Mongolia
Montenegro
Montserrat
Morocco
Mozambique
Myanmar
Namibia
Nauru
Nepal
Netherlands
New Caledonia
New Zealand
Nicaragua
Niger
Nigeria
Niue
Norfolk Island
North Korea
Northern Mariana Islands
Norway
Oman
Pakistan
Palau
Palestine, State of
Panama
Papua New Guinea
Paraguay
Peru
Philippines
Pitcairn
Poland
Portugal
Puerto Rico
Qatar
Réunion
Romania
Russia
Rwanda
Saint Barthélemy
Saint Helena
Saint Kitts and Nevis
Saint Lucia
Saint Martin
Saint Pierre and Miquelon
Saint Vincent and the Grenadines
Samoa
San Marino
Sao Tome and Principe
Saudi Arabia
Senegal
Serbia
Seychelles
Sierra Leone
Singapore
Sint Maarten
Slovakia
Slovenia
Solomon Islands
Somalia
South Africa
South Georgia
South Korea
South Sudan
Spain
Sri Lanka
Sudan
Suriname
Svalbard and Jan Mayen Islands
Sweden
Switzerland
Syria
Taiwan
Tajikistan
Tanzania
Thailand
Timor-Leste
Togo
Tokelau
Tonga
Trinidad and Tobago
Tunisia
Turkey
Turkmenistan
Turks and Caicos Islands
Tuvalu
Uganda
Ukraine
United Arab Emirates
United Kingdom
United States
Uruguay
US Minor Outlying Islands
Uzbekistan
Vanuatu
Venezuela
Vietnam
Virgin Islands, British
Virgin Islands, U.S.
Wallis and Futuna
Western Sahara
Yemen
Zambia
Zimbabwe

  







What would you like to be shown? *




Preferred date



Do you have already a preferred date for the demo?




Preferred Date

Preferred daytime
Morning
Afternoon


Your time zoneYou can also just write your country in.









Receive the latest information about our products and services. Stay informed about the latest industry trends.


I would like to receive regular information about your products and services by e-mail.


My data will be used exclusively for this purpose. The data will not be passed on to third parties. I can revoke my consent at any time by sending an e-mail to *protected email*
 or by using the unsubscribe link contained in the e-mails. I have taken note of the Privacy Policy.


To protect you from third party registrations, we will send you a confirmation email for your newsletter subscription. Please use the confirmation link in this email to activate your newsletter subscription.








Submitting our contact form indicates that you agree to receive communications from Tempris GmbH. By clicking "Submit Form" button, you agree to our Privacy Policy and consent to allow Tempris GmbH to store and process the personal information submitted above to provide you the content requested.


Submit Form
















Contact Tempris

Thank you for contacting us. We will contact you shortly to process your request.
×
There was an error trying to send your message. Please try again later.
×





We aim to support you with our expertise and passion. Whether you have questions, need information or advice, we are here to help.
We are here to support you. Please use the contact form below to get in touch with us.

Fields marked with an asterisk (*) are required.







Enter your contact information



First Name *



Last Name *



Business Email *




Phone Number




Company / Organization *





Street, House Number




Postal Code




City




CountryYour country
Afghanistan
Åland Islands
Albania
Algeria
American Samoa
Andorra
Angola
Anguilla
Antarctica
Antigua and Barbuda
Argentina
Armenia
Aruba
Australia
Austria
Azerbaijan
Bahamas
Bahrain
Bangladesh
Barbados
Belarus
Belgium
Belize
Benin
Bermuda
Bhutan
Bolivia
Bonaire, Sint Eustatius and Saba
Bosnia and Herzegovina
Botswana
Bouvet Island
Brazil
British Indian Ocean Territory
Brunei Darussalam
Bulgaria
Burkina Faso
Burundi
Cambodia
Cameroon
Canada
Cape Verde
Cayman Islands
Central African Republic
Chad
Chile
China
Christmas Island
Cocos Islands
Colombia
Comoros
Congo, Democratic Republic of the
Congo, Republic of the
Cook Islands
Costa Rica
Côte d'Ivoire
Croatia
Cuba
Curaçao
Cyprus
Czech Republic
Denmark
Djibouti
Dominica
Dominican Republic
Ecuador
Egypt
El Salvador
Equatorial Guinea
Eritrea
Estonia
Eswatini (Swaziland)
Ethiopia
Falkland Islands
Faroe Islands
Fiji
Finland
France
French Guiana
French Polynesia
French Southern Territories
Gabon
Gambia
Georgia
Germany
Ghana
Gibraltar
Greece
Greenland
Grenada
Guadeloupe
Guam
Guatemala
Guernsey
Guinea
Guinea-Bissau
Guyana
Haiti
Heard and McDonald Islands
Holy See
Honduras
Hong Kong
Hungary
Iceland
India
Indonesia
Iran
Iraq
Ireland
Isle of Man
Israel
Italy
Jamaica
Japan
Jersey
Jordan
Kazakhstan
Kenya
Kiribati
Kuwait
Kyrgyzstan
Lao People's Democratic Republic
Latvia
Lebanon
Lesotho
Liberia
Libya
Liechtenstein
Lithuania
Luxembourg
Macau
Macedonia
Madagascar
Malawi
Malaysia
Maldives
Mali
Malta
Marshall Islands
Martinique
Mauritania
Mauritius
Mayotte
Mexico
Micronesia
Moldova
Monaco
Mongolia
Montenegro
Montserrat
Morocco
Mozambique
Myanmar
Namibia
Nauru
Nepal
Netherlands
New Caledonia
New Zealand
Nicaragua
Niger
Nigeria
Niue
Norfolk Island
North Korea
Northern Mariana Islands
Norway
Oman
Pakistan
Palau
Palestine, State of
Panama
Papua New Guinea
Paraguay
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Philippines
Pitcairn
Poland
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Puerto Rico
Qatar
Réunion
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Russia
Rwanda
Saint Barthélemy
Saint Helena
Saint Kitts and Nevis
Saint Lucia
Saint Martin
Saint Pierre and Miquelon
Saint Vincent and the Grenadines
Samoa
San Marino
Sao Tome and Principe
Saudi Arabia
Senegal
Serbia
Seychelles
Sierra Leone
Singapore
Sint Maarten
Slovakia
Slovenia
Solomon Islands
Somalia
South Africa
South Georgia
South Korea
South Sudan
Spain
Sri Lanka
Sudan
Suriname
Svalbard and Jan Mayen Islands
Sweden
Switzerland
Syria
Taiwan
Tajikistan
Tanzania
Thailand
Timor-Leste
Togo
Tokelau
Tonga
Trinidad and Tobago
Tunisia
Turkey
Turkmenistan
Turks and Caicos Islands
Tuvalu
Uganda
Ukraine
United Arab Emirates
United Kingdom
United States
Uruguay
US Minor Outlying Islands
Uzbekistan
Vanuatu
Venezuela
Vietnam
Virgin Islands, British
Virgin Islands, U.S.
Wallis and Futuna
Western Sahara
Yemen
Zambia
Zimbabwe

  







Please let us know your area(s) of interest



Planned use of Tempris PAT Tool in:
Laboratory Freeze-Dryer
Pilot Freeze-Dryer
Production Freeze-Dryer




Message *




Preferred contact



Phone
Email


The best time to contact me:
Morning (MEZ Time)
Afternoon (MEZ Time)








Receive the latest information about our products and services. Stay informed about the latest industry trends.


I would like to receive regular information about your products and services by e-mail.


My data will be used exclusively for this purpose. The data will not be passed on to third parties. I can revoke my consent at any time by sending an e-mail to *protected email*
 or by using the unsubscribe link contained in the e-mails. I have taken note of the Privacy Policy.


To protect you from third party registrations, we will send you a confirmation email for your newsletter subscription. Please use the confirmation link in this email to activate your newsletter subscription.








Submitting our contact form indicates that you agree to receive communications from Tempris GmbH. By clicking "Submit Form" button, you agree to our Privacy Policy and consent to allow Tempris GmbH to store and process the personal information submitted above to provide you the content requested.


Submit Form
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Stay informed!


Receive important industry news and trends with Tempris News.

Sign up today and stay up to date!


Sign up now
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