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1 What is AFRICA? 
 

AFRICA is a cost-effective and easy-to-use modular 

Microreactor system. AFRICA allows R&D chemists working 

in discovery and process development to accelerate 

compound synthesis and reaction optimisation. By 

combining synthesis, optimisation, aqueous work-up 

analysis and liquid handling in one system, AFRICA 

enhances productivity.  AFRICA also offers benefits for 

forced degradation and logP/logD studies. 

 

The unique features of flow chemistry lead to higher quality 

reactions and faster results. 

• better compound libraries 

• reduced costs 

• shorter development time 

 

In the drug discovery phase, library validation and production is a time-consuming process. 

Optimising each reaction to ensure that it is reliable enough to work over the desired range 

of monomers can take days. As a flow system AFRICA allows small quantities of material to 

be continuously injected and reacted together. Parameters such as reaction time, 

temperature and stoichiometry are easy to change in real time. Whole series of chemical 

reactions can be set up, run and analysed overnight – reducing reaction optimisation from 

days to hours. 

 

AFRICA has many applications in drug discovery and process development, such as: 

• Developing and optimising reactions 

• Validating a reaction protocol for a range of monomers ahead of library generation 

• Improving reaction performance e.g. yield, reaction time 

• Allowing “difficult” synthetic steps using unstable intermediates, highly exothermic 

reactions, etc 

• Route scouting for process development 

• Exploring reaction performance through Design of Experiment (DoE) runs 

A Syrris microreactor for the 
AFRICA flow system 
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1.1 What does AFRICA do? 
 

There are a number of different AFRICA modules that allow different functionality to be 

added.  The simplest system (B) includes a single reagent pump (each pump can pump two 

separate chemicals at a time), a reagent store (used for injecting materials into the flow 

stream), a heater/cooler (for mounting microreactors onto and controlling their temperature) 

and a pressurisation module (for controlling the pressure of the flow).  This system will allow 

basic flow reactions to be carried out at controlled temperatures and pressures. 

Further modules add to this functionality; the RIM (Reagent Injection Module) allows different 

reagents to be automatically added and the PCM (Product Collection Module) can collect 

different portions of the flow stream into different fractions.  These liquid handling options 

give rise to the ability to make many different chemicals using combinations of a range of 

reagents over different temperatures, reaction times or reagent equivalents. 

Analysis modules add an automated HPLC to the system. Each reaction can be sampled, 

diluted and quantitatively analysed automatically. 

Online work-up can be added to the system with FLLEX (Flow Liquid Liquid EXtraction).  

Using this module it is possible to perform aqueous extractions (and acid/base washes) 

before extracting the organic phase. 

The AFRICA Reaction Manager software is the core of any AFRICA system.  Controlling all 

the hardware in addition to the chemistry, Reaction Manager is able to determine the precise 

location of any reactant within the system at any time.  This range of functionality enables 

the use of AFRICA to run many serial reactions to prepare libraries or to run in parallel with 

the analysis system for optimisation. 

Combing these modules in different ways allows users to perform the wide range of 

applications detailed below. 

 

1.2 Applications of AFRICA 
There is a wide range of applications for any flow chemistry system.  AFRICA is capable of 

performing all of these as well as other specialist applications.  The range of AFRICA 

systems available is shown below. 
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System Full name 

B 2 Channel synthesis 

S 4 Channel synthesis 

SC Synthesis and collection 

SH Synthesis and liquid handling 

SA Synthesis and analysis 

SF Synthesis and FLLEX 

SFC Synthesis, FLLEX and collection 

SAH Synthesis, analysis and liquid handling 

SAHF Synthesis, analysis, FLLEX and liquid handling 

 

The tables below summarise the main applications together with details on the correct 

AFRICA System for a range of different application areas. 

 

1.2.1 Med Chem Applications 
 

The table below summarises some of the applications of the AFRICA flow system within 

medicinal chemistry.  The numbers indicate the level of automation for each application: 

1 – Controlled chemistry 

2 – Semi-Automated 

3 – Fully-Automated 

These levels of automation are provided as a guide as more than one type of system may 
provide the same level of automation.  Contact your local Syrris representative for further 
information. 
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Note 1. Library Synthesis is only realistic with a system with full liquid handling.  The choice 

of analysis and work-up are dependent on the chemistry required for the reactions being 

used. 

 

1.2.2 Process Chemistry Applications 
 

The table below summarises some of the applications of the AFRICA flow system within 

process chemistry.  The numbers indicate the level of automation for each application: 

1 – Controlled chemistry 

2 – Semi-Automated 

3 – Fully-Automated 

These levels of automation are provided as a guide as more than one type of system may 

provide the same level of automation.  Contact your local Syrris representative for further 

information. 
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*  Any system used for early scale-up will require the addition of a tube reactor to maximise 

the volume of reagents being produced. 

 

1.2.3 Other areas of application 
 

The table below summarises some of the other applications of the AFRICA flow system.   

Other application areas include ADME (Log D measurement), Biology (Virus inactivation), 
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and formulations (Degradation and stability studies).  The numbers in the table indicate the 

level of automation for each application: 

1 – Controlled chemistry 

2 – Semi-Automated 

3 – Fully-Automated 

 

These levels of automation are provided as a guide as more than one type of system may 

provide the same level of automation.  Contact your local Syrris representative for further 

information. 
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There are many further applications of flow chemistry and the AFRICA system.  Contact 
Syrris for further details. 
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2 Africa system list 
 

As Africa is fully modular there are a large range of standard systems that can be formed 
from different combinations of the individual modules.  These modules that form these 
systems are listed in the table below and detailed in Section 3 Africa Module List. 

 

  System Name 

  B S SC SH SA SF SFC SAH SAHF 

Reagent Pump  1 2 2 2 2 2 2 2 2 

Heater/Cooler* 1 1 1 1 1 1 1 1 1 

Reagent Store 1 1 1  1 1 1   

Pressurisation 1 1 1 1 1 1 1 1 1 

Product Collection   1 1   1 1 1 

Sampler and Dilutor     1   1 1 

HPLC Pumps     1   1 1 

UV Detector     1   1 1 

Solvent Store     1   1 1 

Reagent Injection    1    1 1 

FLLEX (Aq. Work-up)      1 1   

Tube Reactor Heater Opt Opt Opt Opt Opt Opt Opt Opt Opt 

Laptop and Software 1 1 1 1 1 1 1 1 1 

Synthesis Pack 1 1 1 1 1 1 1 1 1 

M
od

ul
es

 In
cl

ud
ed

 

Analysis Pack     1   1 1 

 

The standard Africa systems together with details on their usage are listed below. 

 

2.1 2 Channel Synthesis (B) System 

 

The basic 2 Channel Synthesis System 
(B) enables pressurised flow reactions with 
2 independently controlled substrate/ 
reagent inputs and two reaction locations, 
independently temperature controlled. 
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2.2 4 Channel Synthesis (S) System 

 

The 4 Channel Synthesis System enables 
pressurised flow reactions with 4 
independently controlled substrate 
/reagent inputs and two reaction locations, 
independently temperature controlled 

2.3 Synthesis and Collection (SC) System 

 

The Synthesis and Collection (SC) System 
enables pressurised flow reactions with 4 
independently controlled substrate/reagent 
inputs, two independently temperature 
controlled reaction locations and 
automated product collection. 

2.4 Synthesis and Liquid handling (SH) System 

 

The Synthesis and Liquid Handling (SH) 
System enables entirely automated flow 
synthesis, reagent injection and product 
collection. 

2.5 Synthesis and Analysis (SA) System 

 

The Synthesis and Analysis (SA) system 
has all the functionality of the 4 Channel 
Synthesis System but also enables each 
reaction to be automatically analysed by 
HPLC. 

2.6 Synthesis and FLLEX (SF) System 

 

The Synthesis and FLLEX (SF) System 
enables pressurised flow reactions with 4 
independently controlled substrate/ 
reagent inputs, two independently 
temperature controlled reaction locations 
and aqueous work-up. 
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2.7 Synthesis, FLLEX and Product Collection (SFC) S ystem 

 

The Synthesis, FLLEX and Collection 
(SFC) System enables pressurised flow 
reactions with 4 independently controlled 
substrate/reagent inputs, two 
independently temperature controlled 
reaction locations, aqueous work-up and 
automated product collection. 

2.8 Synthesis, Analysis and Liquid Handling (SAH) S ystem 

 

The Synthesis, Analysis and Liquid 
Handling (SAH) System enables entirely 
automated flow synthesis, analysis, 
reagent injection and product collection 

2.9 Synthesis, Analysis, Liquid Handling and FLLEX (SAHF) 

 

The full AFRICA System (SAHF) enables 
entirely automated flow synthesis, 
analysis, aqueous work up, reagent 
injection and product collection. 
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3 Africa Module List 
 

3.1 Reagent Pump  

 

Each pump module has 2 flow channels. This enables 2 
independent continuous flows of substrate/reagent to be 
pumped into the reactor between 4µl and 2500µl per 
minute. All the wetted parts are chemically resistant (glass 
& PTFE) and are user replaceable. 

 

AFRICA Pump modules are high precision pumps, 
designed to deliver continuous low-pulse flow of reagents 
and solvents to the Micro reactor module. 

Each Reagent Pump Module contains 2 identical 
continuous flow “channels”. “A” (left) and “B” (right). 

Up to 4 Reagent Pump Modules (8 channels) can be 
connected and controlled by one PC. USB sockets on the 
rear of the module allow the modules to be linked together 
in a “daisy chain” format. 

3.2 Heater/Cooler  

 

Each Heater/Cooler module has 2 temperature plates into 
which the reactors can be clipped.  Each Peltier controlled 
heating/cooling plate can be controlled independently.  
Micro reactors are securely held without the need for 
tools.  The heater cooler also supports the reagent store 
module. 

Each plate can either be a Heater/cooler (0ºC - 150 ºC) or 
High temp heater (40ºC - 250ºC).  The heater plate 
positions are independently controlled, of low thermal 
mass and can provide rapid changes in temperature if 
required. 

3.3  Reagent Store  

 

The Reagent Store fits between the pumps and the 
reactor. It contains 4 independent manual valves with 
accompanying PTFE sample loops and Luer injection 
ports.  This allows reagents to be added in-line, rather 
than passing through the pumps.   
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3.4 Pressurisation Module  

 

The Pressurisation module serves two major functions: 
inert gas pressurisation of reagent/solvent inputs to the 
Reagent Pumps and back pressure regulation of the 
reactor output. 

The bottles shown can be pressurised to 1 bar, avoiding 
bubble formation when aspirating and pumping. 

The back pressure regulator (BPR) allows the reactor to 
be pressurised up to at least 7 bar, allowing solvents to be 
superheated 60°C - 120°C above their normal boiling 
point. 

3.5 Sampler and Dilutor  

 

The Sampler and Dilutor is the interface between the 
Synthesis system and the Analysis system.  It has a 6-
port loop-valve with PTFE based internals (for high 
chemical resistance) that samples from the reactor output, 
combined with a dilution unit that loads diluted sample into 
a high-pressure (stainless steel), 6-port loop-valve for 
injection into the HPLC system.  The dilution pump can 
provide dilution of the reaction stream of between 5:1 up 
to 250:1 

3.6 HPLC Pump Module  

 

The module consists of a pair of high pressure pumps fed 
from an inline degasser, that output into a static mixer and 
then into a pulse damper with integral pressure sensor. 

The system monitors pressure to ensure correct operation 
of the pumps, or to stop them in the event of a pressure 
threshold being exceeded (a user settable variable). 

3.7 UV Detector  

 

The UV Detector is a single, variable wavelength unit and 
can operate at any wavelength between 190nm and 
400nm it uses a Deuterium lamp and has a 5 millimetre 
flowcell (12 microlitre illuminated volume) fitted as 
standard. 

The flow cell may be plumbed either way, though it is 
recommended that the lower fitting is the inlet for bubble 
prevention. 
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3.8 Solvent Store  

 

This module is a location to store solvent supply and 
waste bottles.  There is also space to store sample vials 
or other small vessels if desired. 

The module liner is made from polypropylene and may be 
autoclaved if contaminated. 

3.9 Tube Reactor Heater  

 

The Tube Reactor Heater is automatically controlled by 
the AFRICA software. 

The Tube Reactor Heater consists of a controllable 
hotplate and a “converter box”.  The “converter box” 
allows the hotplate to be controlled by the AFRICA 
software in exactly the same way as a standard AFRICA 
Heater/Cooler.  Each Tube Reactor Heater module 
supports 1 Tube Reactor. 

3.10 Flow Liquid-Liquid Extractor  

 

The FLLEX module enables Flow Liquid-Liquid Extraction 
for the AFRICA automated flow chemistry system. The 
module is normally connected after a reaction stage so 
that the output stream from the reaction chip is contacted 
with an immiscible wash stream. After contacting the two 
streams are separated in the FLLEX before being 
collected or passing onto other processes. The liquid-
liquid extraction or liquid-contacting process results in 
removal of unwanted compounds from the reaction 
mixture. 

The module consists of a contactor, a separator, two 
optical sensors to monitor output stream purity and two 
backpressure regulators to accurately control fluid 
pressure. 
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3.11 Reagent Injection  
 The Reagent Injection Modules consist of a Gilson 

autosampler, RIM:Feed (Reagent Injection Module:Feed) 
and RIM:Loops (Reagent Injection Module:Loops).  

Together they enable hundreds of compounds to be 
injected into the flow reactor under pressure, separated by 
a solvent analogous to bullets down the barrel of a 
machine gun.  The Reagent Injection Modules can inject 
multiple reactions into the flowing stream in a fast serial 
fashion so that several reactions are in the system at a 
time. 

3.12 Product Collection  

 

Product Collection consists of a PCM (Product Collection 
Module) and a fraction collector. Together, the product 
collection modules allow individual reactions/samples to 
be automatically collected in tubes, vials etc. and 
unwanted solvent flow to be diverted to waste.  It is 
possible to choose to collect only the centre/heart of the 
reaction (maximum concentration/purity) or collect the 
diffusion/dispersion areas as well (for maximum recovery). 

The fraction collector is fitted with a backpressure 
regulator and selection valve to be fitted to the collection 
head.  This allows the system to be pressurised and 
controlled up to the collection valve. 

3.13 Software  
 The AFRICA software automatically detects which 

modules are connected.  The user can select a predefined 
task or create a new one with a drag and drop interface.  
Only "chemist familiar" terms, e.g. concentration, 
equivalents, volume and time need to be entered rather 
than flow rates.  

The software runs each experiment automatically and 
data is recorded.  When using the HPLC modules, a 
sample of each reaction is automatically taken, diluted 
and injected onto the HPLC for analysis. 

When completed, experimental reports and graphs can be 
printed and data exported to .csv files. When using the 
AFRICA HPLC modules, chromatograms can be 
displayed, integrated and tabulated 
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4 Africa Accessories 
 

4.1 Micro reactor 
The etched glass chip reactors are the flow equivalent of a 
round bottomed flask. They come with either 2 or 3 reagent 
inputs and in 3 sizes – 62.5µl, 250µl and 1000µl.  The chip 
reactors clip into the Heater/Cooler module for temperature 
control and can be heated up to 300°C and cooled do wn to 
0°C.  To flow the reagents in to the micro reactor ( and the 
products out), PTFE pipes are connected using a chip 
header. 

 

The output of one reactor can be connected to the input of 
another to enable multi-step synthesis or reaction 
quenching in flow. 

 

4.2 Tube reactor 
The tube reactor uses PTFE or PFA tube rather than etched 
glass and has volumes between 4ml and 16ml.  This 
enables greater throughput of product e.g. 50g overnight. 

The reactor is designed to sit on a Tube Reactor Heater.  
The reaction mixture is cooled by the “heat sink” before it 
exits the system mimicking the ability of a Micro reactor to 
rapidly heat and cool reactants as they enter/leave the 
reactor.  The Tube reactor has a maximum temperature of 
150ºC and a pressure range of 0-10bar. 

 

 

4.3 Chip header 
Designed to be connected to a Micro reactor the chip header 
holds the input and output pipes and connects them to the 
chip reactor. The header is secured to the chip by the two 
knurled thumb screws.  Input and output connections are 
sealed using  

 

 

 

4.4 Sample loops 
The Sample Loops fit in the Reagent Store and allow 
reagents to be added in-line, rather than passing through 
the pump.  “Buffer solvents” from the Reagent Pumps are 
used to push the reagents out of the Sample Loops and into 
the chips.  Sample Loops are available in 1ml, 5ml or 10ml 
volumes.  All the wetted parts are PTFE. 
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4.5 Africa Syringes 
Syringes for the Reagent Pump are available in 3 different 
sizes, which are colour coded. 

The Yellow Syringes fit onto the Reagent Pump and allow 
flow rates from 4µl/min to 250µl/min in 0.5µl/min steps. 

The Green Syringes fit onto the Reagent Pump and allow 
flow rates from 20µl/min to 1250µl/min in 2.5µl/min steps. 

The Blue Syringes fit onto the Reagent Pump and allow 
flow rates from 40µl/min to 2500µl/min in 5.0µl/min steps. 
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5 Africa Consumables 
 

5.1 Consumable Packs 
5.2 Synthesis Consumables Pack 
Contains: 

 

10 Gripper for 1/16'' OD tubing 

8 Large head fitting for 1/16'' OD tubing 

4 Small head fitting for 1/16'' OD tubing 

10m PTFE TUBE - 1/16 OD 0.5mm ID 

5m PTFE TUBE - 1/16 OD 0.5mm ID Blue/Nat 

5m PTFE TUBE - 1/16 OD 0.5mm ID Red/Nat 

2 Stanley Disposable Scalpels 

20 5ml Disposable Syringe 

20 10ml Disposable Syringe 

1 Pipe Cutter 1/16 to 1/8 

16 Square section ring 1.35x4.0x1.8 

4 Luer fitting for Reagent Store 

 

 

5.3 Analysis Consumables Pack   
Contains: 

 

2 Gripper 1/8" pipe 

1 Small head fitting for 1/8'' OD tubing 

3m PTFE TUBE - 1/16 OD 0.5mm ID 

3m PTFE TUBE - 1/8" OD 1.5mm ID 

1 Syringe, 60mm stroke, 50microlitre 

1 Syringe, 60mm stroke, 2.5 ml 

0.5m PEEK Tube 1/16th x 5 thou ID 

0.5m PEEK tube 1/16th x 7 thou ID 

1 High Pressure Sample Loop CSL5 St /St 

3 Fitting, 10-32 PEEK 

3 Ferrules - PEEK 

 1 AFRICA SAD SAD V1 

 1 AFRICA SAD SAD V2 

 1 AFRICA SAD LPSV large bore 5ul loop 
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5.4 Other Consumables 
 

Photo Consumable Description 

 

Chip Inlet Blocker A chip inlet blocker allows a 3 input chip to be 
used with only 1 or 2 inputs and a 2 input chip 
to be used with only 1 input. 

 

Chip Header Seals The chip header seal forms the interfaces the 
PTFE pipe Micro reactor.  Made from "FFKM" 
it has excellent resistance but seals to 30bar 
(450psi).  These are supplied in a pack of 10. 

 

PTFE Pipe This 5m length, 1.6mm outside diameter, 
0.5mm internal diameter PTFE pipe can be 
used to replace any pipe in the synthesis 
system 

 

¼ - 28 Gripper fitting  
(Large Head)   

This ¼ - 28 Gripper fitting (Large Head) is 
used for the majority of AFRICA fittings 

 

¼ - 28 Gripper fitting  
(Compact Head)   

This smaller head ¼ - 28 gripper fitting is 
designed for areas with restricted acess such 
as reagent pump valves and pressurisation 
module bottles. 

 

Pipe Gripper Pk 10. To fit 1.6mm OD pipe and 1/4 - 28 
fittings 

 

Further Africa consumables are listed in the Full Africa part list. 
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6 Full Africa part list 
 
Part Number  Part Name Type  

2100140 Reagent Pump Module 

2100090 Heater/Cooler (2 position) Module 

2100147 Chip Header Module 

2100150 Reagent Store (4 position Manual injection) Module 

2100388 HPLC Pump Module 

2100391 UV Detector Module 

2100389 Sample and Dilutor Module 

2100240 Z-Sensor Module 

2110701 Pressurisation module Module 

2100841 Syrris Converter Module 

2100806 PCM Basic Module 

2101431 RIM (not including robot) Module 

2100700 FLLEX Module 

2100640 Tube Reactor Heater Base Kit Module 

2100390 Solvent Store Module 

2110724 Laptop PC including setup and configuration Module 

2100821 Syrris Gilson FC203b Module 

2100822 Syrris Gilson FC204 Module 

2100987 Syrris Gilson 222XL Feed Robot Module 

2100632 4ml Tube Reactor PTFE Accessory 

2100633 16ml Tube Reactor PTFE Accessory 

2100634 4ml Tube Reactor PFA Accessory 

2100635 16ml Tube Reactor PFA Accessory 

2100852 4ml Tube Reactor HP PFA Accessory 

2100853 16ml Tube Reactor HP PFA Accessory 

2100141 62.5ul Chip 2 input Accessory 

2100142 62.5ul Chip 3 input Accessory 

2100143 250ul Chip 2 Input Accessory 

2100144 250ul Chip 3 input Accessory 

2100145 1000ul Chip 2 input Accessory 

2100146 1000ul Chip 3 input Accessory 

2110704 AFRICA PM Bottle Set 100ml (4 Input and 2 Output) Accessory 

2110717 AFRICA PM Bottle Set 250ml (4 Input and 2 Output) Accessory 

2110706 Syrris BPR (Back Pressure Regulator) Accessory 

2110745 AFRICA PM Multi Port Input Bottle 250ml Accessory 

2100915 Tube reactor 3 Input Adaptor PCTFE Accessory 

2100831 Tube Reactor 3-Way inlet connector PEEK Accessory 

2100838 Tube Reactor Ring Set Accessory 
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2100960 Gilson FC203b Rack and 2ml Vial Set Accessory 

2100961 Gilson FC203b/204 Rack and 8ml Vial Set Accessory 
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7 Full Africa consumable list 
 

Part Number  Part Name Type 

2100155 1ml Sample Loop Consumable 

2110723 5 ml Sample Loop Consumable 

2100153 10 ml Sample Loop Consumable 

2100131 50/100ul Syringe Kit Consumable 

2100132 250/500ul Syringe Kit Consumable 

2100133 500/1000ul Syringe Kit Consumable 

2100204 Reagent Pump Valve Head  Consumable 

2110713 Flow Tubing Starter Pack Consumable 

2110714 Synthesis Consumables Pack Consumable 

2110715 Analysis System Pack Consumable 

2110716 Analysis Consumables Pack Consumable 

2100896 BPR Diaphragm Set (4 sets) - PEEK BPR Consumable 

2110708 BPR Diaphragm Set (Pack of 4) - Red BPR Consumable 

2110709 BPR Fluid Pipe Assembly (Long Fitting) Consumable 

2110705 AFRICA PM Input Bottle Gas Hose (Pack of 4) Consumable 

2100201 AFRICA Pressure Sensor Assembly Consumable 

2110719 AFRICA Low Pressure Valve Head Consumable 

2110720 AFRICA High Pressure Valve Head Consumable 

2110721 Chip Header FFKM Seals (Pack of 10) Consumable 

2110722 Luer fitting for reagent store (pack of 4) Consumable 

2110672 Plugs for 1/4"-28 Ports (Pack of 6) Consumable 

1801609 50ul Syringe Consumable 

1801610 2.5ml Syringe Consumable 

2110741 0.25mm Bore Sample Loop Consumable 

2100730 FLLEX Chip A Base Consumable 

2100719 FLLEX Chip A Top Consumable 

1801672 FLLEX 25mm PTFE Membrane (pk100) Consumable 

2100737 BPR Chip Consumable 

2100777 FLLEX Contactor Pipe Consumable 

2100754 FLLEX Contactor to Separator Pipe Consumable 

2100755 FLLEX Separator to BPR Pipe Consumable 

2110759 Pneumatic Adaptor Kit Consumable 

2100427 Incubator High Temp Sub Module Consumable 

2100636 4ml Cartridge for Tube Reactor PTFE Consumable 

2100637 16ml Cartridge for Tube Reactor PTFE Consumable 

2100638 4ml Cartridge for Tube Reactor PFA Consumable 

2100639 16ml Cartridge for Tube Reactor PFA Consumable 

2100848 4ml Cartridge for Tube Reactor HP PFA Consumable 
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2100851 16ml Cartridge for Tube Reactor HP PFA Consumable 

2100210 Chip Header Blanking Plug Consumable 

 

 

 


