
ACTIVE PHARMACEUTICAL INGREDIENT (API), SOLVENTS
Typical end products

manufacture of other drugs.

Introduction

Traditionally, manufacture has been performed by 
batch processes because of their simplicity and 

pharmaceutical companies are moving towards 
continuous operation and larger scale production. 

been put in action to reduce production costs while 

analyzers throughout the manufacturing process.

Reaction 

such as chemical synthesis, natural product extraction 
and fermentation. The reactions can be carried out in 
batch or continuous reactors, usually equipped with 

solvents to the reactor. These are mixed, cooled or 
heated, and they are let to react for a certain time to 

to follow the degree of conversion and determine 

refractometer’s signal can also be used to detect the 
need for further addition of nutrients and to control 

note Pharmaceutical Fermentation

reactor and it undergoes a series of steps for its 
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washing and drying.

Solvent swap or solvent exchange

Solvent swap is performed to remove the solvent 

more suitable for the next processing step. This can 
be done, for example, by batch distillation. 

The new solvent is usually added to the product 
from the reactor, and the mixture is heated. As the 
components reach their boiling points, the most volatile 

solvent. As distillation progresses, the concentration 
of the solvents should be monitored to ensure a pure 
product or original solvent.

of the mixture inside the vessel when the swap 

measure the concentration of the condensed vapor. 

vessel, the concentration of the swap solvent can be 

and the information provided by the refractometer 
Solvent Swap

Crystallization

continuously the concentration of the mother liquor 
as it is saturated. The refractometer provides useful 
information to monitor supersaturation and determine 

by bubbles or crystals formed during the process. 
The accurate information from the refractometer 
guarantees a consistent product quality.

can also be used for obtaining the solubility curve 
Pharmaceutical 

crystallization

Filter cake washing 

from crystallization while applying a separate washing 
solvent.

monitoring and control of cake washing operations. 
At laboratory scale, and at a development stage, the 

information for understanding the washing process,

washing solvent.

value, the refractometer can detect immediately the 
interface between the original solvent and washing 

reducing the amount of solvent used. The refractive 
index of pure solvent and saturated solvents can 
also be studied and used as reference to determine 
if the washing conditions are not optimal, and if some 
product is washed away. This ultimately increases the 

Filter 
Cake Washing

troubleshooting 

and troubleshooting.

and to assure there is process equivalence.

understand the interaction between the raw materials, 
formulation, and conversion yields, as well as to 

from the refractometer can be used to set the correct 

process variations.

Instrumentation and installation

processing in accordance with the PAT framework. 
The refractometer provides measurement of the 
refractive index of the medium, which can be used at 
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Instrumentation Description

User Interface
to select the most preferred way to access and use the refractometer measurement and diagnos
tics data.

Measurement range

helps the drug manufacturer to reduce development 
time and improve product reliability throughout the 
complete process analysis. The measurement by 
the refractometer is accurate and very repeatable, 
providing assurance at any scale.

refractometer is also available with special materials 
and alloys for corrosive mediums. The refractometer 

is constructed of pharma grade materials, and the 

equipment with hazardous and intrinsic safety 
approvals are available when required.
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