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Synthra ð Desire and Passion for Radiosynthesizers 

 

Synthra  is a worldwide leading and specialized manufacturer of branded 

radiosynthesizers and concentrates over 40  years of experiences in the field 

of radiopharmaceutical production, quality control and lab automation. We 

undertake automated production of molecula r imaging tracers and 

continuously provide innovative solutions to facilitate and improve the 

production of tracers for Positron Emission Tomography (PET). Our portfolio 

comprises modules for the production of [11C]-  and  [18F]- radiotracers as well as 

other radioisotopes. It includes radiosynthesizers (incl. customized modules), 

HPLC equipment  for purification and qu ality control , spare parts and service.  

Our radiosynthesizers combine high performance and efficiency with  high 

flexibility.  Besides the attractive design, our software and synthesizer are 

highly user - friendly and meet the latest GMP regulations. They barely require 

maintenance. Commonly o ur modules offer an easy possibility to create own 

sequences for the synthesis of new radiopharmaceuticals. It also offers an 

automated self - cleaning system which is a unique,  eco- friendly and time -

efficient feature.  Further more , we offer preventi ve  mainte nance contracts as 

well as full service contracts for each module on demand.  
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1 The Synthra Concept 

Due to the Synthra concept, we are able to offer an outstanding comprehensive package , 

based on four  key points .  

 

 

 

1.1 Custom-based Solutions  

We are specialists in customized  modules. They  comprise from catalogued upgrades (or 

downgrades) to fully tailor -made machines . Customizations are available for all modules. 

User needs are  priority, not only for modules, but also in service and support. We assist 

our customers on the creation of n ew synthesis files based on published and  own 

developed syntheses.  

Synthra offers a dedicated product line of purification cartridges for the use in 

combination with  Synthra modules as well as for various  other  radiosynthesizers.  
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1.2 Low Prices & Low Waste 

Our fixed tubing  radiosynthesizers are flexible flow -path -based modules and do not 

support the use of cassettes. Instead of  expensive  disposable  reagent kits, the user can 

purchase the reagents  and cartridges  from their supplier of choice. This conce pt reduces 

the price per production and eliminates the production of solid radioactive waste.  

Additionally, our spare parts and maintenance contracts warrant low life - long  costs which 

contribute s to overall low long - term prices.  

Finally , our exclusive  automated  self - cleaning system allows our customers to double  the 

number of achievable runs, up to two  [ 18F] and four  [ 11C]  productions per day and  

thereby  reduces the long - term production costs.  

1.3 Quality & Innovation 

Our goal is to offer high -quality , cutting -edge products. To achieve this, we innovate and 

improve our modules continuously, equipping them with state -of - the -art technology.  

Innovation is our absolute term and drive from the very beginning . The Synthra GmbH 

was established in 2008, motivated  by the need of  leading -edge solutions in  the 

radiochemistry world. Our modules are manufactured with high -quality materials and are 

ñmade in Germany ò.  

One of our unique  features is the  Self -Cleaning System : A built - in, fully automated filling 

and cleaning system that is comprised by a full set of additional valves, manifolds and 

solvent supply bottles. This allows the system to be rinsed automatically after each run ï 

without opening the hot cell. The down time between syntheses is reduced and allo ws the 

user to speed up their productions up to two  [18F] and four  [11C] runs  per day.  

Moreover, we recently designed two new features for the synthesis reactors. Certain 

labeling reactions show a color  change  that indicates the presence of a highly reactive 

intermediate . For that reason,  we keep the content of the reaction vessel visible during 

synthesis  by the use of a special insert . Something else that is becoming interesting is  

the treatment  of the reaction mixture with light of a specific wavelength which  is of great 

importance for some novel  photocatalytic  syntheses. Therefore, Synthra has developed a 

special photoreactor for this purpose.  

Our strengths are not only based on radiosynthesize rs, but also on the quality of our 

service. We offer very competitive service contracts and preventive maintenance visits as 

well as continuous support by our qualified technical staff.   

1.4 Flexibility & Free Software  

All of our modules are conceived as 100  % flexible systems with semi - fixed set -ups. The 

flexible flow -path can be  changed for every single reaction. Due to the PEEK fittings, all 

valves, reactors, syringes and cartridges are easily reconnected. The graphical user 

interface (GUI) can be modified  to adapt to each synthesis.  

The GMP -compliant SynthraView Software is free  of charge for our customers  and does 

not require license purchase. An unlimited number of computers ha ve  access to the 

software. New sequences can be created, tested and evaluated with our demo version.  
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The development of  user -defined synthes es can be  done  from scratch  or by modifying 

one of the existing pre -defined synthesis files that are already included in the software. 

The user has full control over creation and modification  of  sequences. Synthra offers 

continuous support and upgrades for all Synthra modules . 

2 Design & Material 

Synthra radiosynthesizers are designed as closed systems for GMP  and GLP  conform 

production  of radiotracers . All wetted components are chemically inert  to  simplif y 

maintenance and protect  the final product. Our  modules are equipped with a chemical 

inert vacuum pump (end vacuum up to  5 mbar) and  a cooling  trap for  the collection  of  

radioactive volatiles. Exhaust  gas can be collected separately.  

Synthra modules offer  five  different  reactor types which  allow both homogeneous and 

heterogeneous reactions. The current reactor options are:  

¶ Closed reaction vessel (250  °C)  

¶ Loop oven (220  °C)  

¶ Cartridge oven (220  °C)  

¶ Non -heatable reaction loop  

¶ Photoreactor  (450  nm , other wavelengths on request)  

The main  heaters are proportional ïintegral ïderivative  (PID) controlled  and can be cooled 

down to -30 °C for [ 18F]  modules and down  to -196  °C for [ 11C]  radio synthesizers , 

reducing reaction time . The optimized heating/cooling from RT to 100  °C and vice versa 

takes  about one  minute. All reaction vessels  and circulation system s are pressure 

monitored . Synthra radiosynthesizers are equipped with up to eight  Geiger -Müller (GM) 

counters for radioactivity recording, synthesis progress 

monitoring  and final yield calculation.  Several Synthra 

synthesizers are equipped with a built - in Radio -UV-

HPLC Unit. The standard HPLC system consists of  an 

automatic pneumatic injection  valve, an integrated 

isocratic HPLC pump, a n UV-detector,  a radiation 

detector, a semi -preparative HPLC column and a purge 

valve .  

Some of our modules (for instance our RNplus 

Research) are equipped with a quaternary gradient 

pump, a second HPLC column and a switching valve for 

column selection. Quaternary -HPLC upgrade is 

available for all appropriate Synthra  units . 
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3 Software 

The syn thesizers are  computer controlled via the SynthraView software and can be 

operated either fully automatic , using pre -designed time lists , or by manual operation of 

the automated system. Both options are performed via graphical user interface . 

As a preparative data and control system, SynthraView meets all the requirements of up -

to -date software in radiochemical chromatography and synthesis control. Its flexibility 

and modular construction allow users to adapt the software to their requirements.  

SynthraView offers a user - friendly interface and method construction.  

 

The GMP -compliant software is free  of charge , no licenses are required. SynthraView 

allows access from unlimited external computers including a demo version. New 

sequences can be created, tested and evaluated by graphical simulation. Any  new user -

defined synthesis can be developed from scratch  or mo dified from already existing 

synthesis files. The user has full control over creation and modification  of sequences .  

 

The software allows isocratic elution of up to four solvents  and  quaternary gradient 

programming.  Switching valves, fraction collectors, heaters and syringe dosing pumps 

can be controlled by time, threshold values or automatic peak sampling.  

Synthra radiosynthesizer s run with a data logging procedure. All manual or automated 

opera tions are separately monitored and recorded. The graphical user interface allows 

monitoring and control of up to 27 channels. An entire synthesis run can be displayed in 

a visualization diagram that can be  formatted individually.  
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The icons and visualiz ation diagram of the system allow manual control of the pumps and 

valves.  The time control file indicates the current stage in progress at any time .  

At the end of the synthesis a  full GMP/GLP conform production documentation is 

generated including data logging capability (audit trail). This documentation records :  

¶ Operator name, time and date  

¶ Starting material, batch information  

¶ Preparation steps  

¶ Complete audit trail of sequence alteration:  

o All synthesis  steps and modifications  

o Time control tables  

o Sequen ce tables  

o Protocol of the run  

¶ The  graphical trend of up to 18 channels:   

o Up to eight  radioactivity  channels  

o Temperature channels  

o Pressure  channels  

o Radiochemical yield  

o Specific activity of the labeled radiopharmaceutical  

o Integration  results  

o Fraction table  and chromatograms  

The generated cGMP  & GLP compliant  production repo rt can be  exported and  printed . 

National and international regulations are fully supported. The software is 21CFRpart11 

and LIMS compatible .  
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4 Working with Synthra Modules  

4.1 Cartridges 

Synthra radiosynthesizers are flexible flow -path -

based modules . By conviction,  Synthra modules 

do not support the use of cassettes, instead 

reagents are filled into  vials manually.  Cartridges 

are used for in -process purification.  At the end of 

the synthesis, only the small purification 

cartridges need to be disposed , this nearly 

eliminates the production of solid radioactive 

waste.  

The cartridges are easy to use  and can be plugged and unplugged using standard LUER 

connections.  

Synthra developed a dedicated line of purification 

cartridges , designed especially for the use in 

radiochemistry , either in Synthra modules as well 

as other branded radiosynthesizers . The  dedicated  

cartridges are:  

V FDG-Acid Hydr. Set IV  

V FDG-Base Hydr. Set V  

V [ 18F]  Separation Cartridge  

V NaOH Iodine Trap Cartridge  

Nevertheless , Synthra  users are not bound to any 

supplier as our modules  support cartridges from 

various manufacturers .  

4.2 Chemicals 

Synthra  modules  do not require the use of pre - filled 

cassettes . Instead , the customer can purchase the 

standard  reagents direct ly from the supplier of choice 

which reduces the price , per production run , remarkably . 

Synthra supplies lists of recommended chemicals and 

cartridges for different synthes es.  Before  use, th e closed 

synthesis system is flushed with an inert gas (He, N 2 or 

Ar). The reagent vials and reaction vessels are  then  filled 

up through the  septa  and the module is ready to use . 

Synthra synthesizers  allow the use of sensitive re agents 

such as Grignard rea gents, lithium aluminum hydr ide  or 

dry solvents.  
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4.3 Synthesis  

Before starting the synthesis, the software displays 

a checklist which contains all necessary steps for 

the synthesis to be started. For instance , the 

checklist shows which reagents need to be filled in 

and which cartridge should be placed where.   

During the automatic operated synthesis, the 

Control File Visualization shows the complete 

synthesis program including all commands of the 

operating file. To follow the synthesis progress  

easily , th e software shows the accomplished 

commands marked in red whereas the pending 

tasks are shown in blue. The ñdisplay information ò 

function shows  useful information in the visualization like  the  current step of the 

synthesis  through out  the whole synthesis .  

After the synthesis is completed , a full GMP/GLP conform report is generated. It contains 

all synthesis relevant data and results, as well as checklists, operations and the recording 

of up to 18 parameters including all chromatograms.  
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4.4 Self-Cleaning System 

The built - in , fully automatic Self -Cleaning system 

consists of  three  external cleaning solvent supply bottles, 

which  are connected to the module through a PEEK 

manifold , and a set of additional valves ( three  cleaning 

solvent valves, two  valves to flush the syringe pump and 

one additional valve per reagent vial).  

Features and benefits :  

V Automatic filling and cleaning program  

V Multiple cleaning cycles  

V Rinsing of  the system after each run without opening the hot cell  

V Reduc ing  the down time between two  syntheses  

V Allow ing  up to two  [ 18F] and  four  [ 11C]  productions  per day  

 

In all Synthra modules with a built - in syringe pump t he Self -Cleaning  system  is included 

and is also available  as an upgrade  for older  modules!  

 

 

 

 

 

 

 

 

  


