
©Copyright Cobalt Light Systems Limited

 

 

 

Co-Crystal Analysis by TRS

 

 

Co-crystals are of growing interest in pharmaceutical formulation

the ability to rapidly characterise 

Raman spectroscopy has significant benefits

and analysis technique. Here 

crystal systems. 

What Are Co-crystals? 

Co-crystals can best be described as “multi

component molecular crystals” and are formed by 

combining different crystals together (

Pharmaceutical companies aim 

properties of their actives in this way

clinically relevant parameters such as bioavailability

Figure 1 Co-crystal formation

Transmission Raman Spectroscopy

Transmission Raman spectroscopy (TRS) is an 

emerging technique with a number of unique 

properties. TRS preserves the

specificity of conventional Raman spectroscopy,

which typically surpasses that of the 

(NIR) methods commonly used in pharmaceutical 

analysis.  

Unlike in conventional Raman spectroscopy

the signal is collected in a back-scattering geometry 

from the laser illumination zone, a TRS signal is 
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of growing interest in pharmaceutical formulations, as is 

the ability to rapidly characterise their crystalline structure. Transmission 

significant benefits as a co-crystal screening tool

ere we describe TRS analysis of some model co

crystals can best be described as “multi-

and are formed by 

different crystals together (see Fig 1). 

 to engineer the 

actives in this way to improve 

parameters such as bioavailability. 

 

formation. 

pectroscopy 

Transmission Raman spectroscopy (TRS) is an 

with a number of unique 

the high chemical 

specificity of conventional Raman spectroscopy, 

the near infra-red 

commonly used in pharmaceutical 

an spectroscopy, where 

scattering geometry 

from the laser illumination zone, a TRS signal is 

collected from the opposite side of 

2). Unique benefits of this approach 

• Rapid analysis of pharmaceutical formulation

composition – typically seconds per sample

• Through-capsule and coating analysis

• True bulk measure with no 

Figure 2 Illustration of Transmission Raman 

Spectroscopy of a capsule

Phonon Region 

High energy (>200cm
-1

) spectral components

characteristic of molecular vibrations

having a unique “fingerprint”. In general

spectroscopy can also be used to directly meas

lower-energy (<200cm
-1

) crystal lattice vibrations

known as phonon modes, to study polymorphic 

properties. Low-energy Raman may also be app

to study co-crystals, given that they have different 

crystal structures to their parent crystals and hence 

very different phonon mode bands
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, as is 

. Transmission 

screening tool 

co-

collected from the opposite side of the sample (Fig 

of this approach include: 

of pharmaceutical formulation 

typically seconds per sample 

capsule and coating analysis 

True bulk measure with no sub-sampling issues 

 

of Transmission Raman 

of a capsule. 

spectral components are 

molecular vibrations, each molecule 

having a unique “fingerprint”. In general, Raman 

spectroscopy can also be used to directly measure 

crystal lattice vibrations, 

to study polymorphic 

Raman may also be applied 

crystals, given that they have different 

crystal structures to their parent crystals and hence 

very different phonon mode bands (see Fig 3). 
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Figure 3 TRS spectrum of acetylsalicylic acid 

phonon mode to the fingerprint region.

Figure 3 shows phonon and fingerprint region 

measured in a one-second TRS measurement 

aspirin tablet using Cobalt’s TRS100 instrument

that the intensity is to scale and that the 

mode region is almost an order of magnitude more 

intense. This is the Raman equivalent of a THz 

absorption measurement but without 

density limitations of absorption methods

TRS 100 

This analysis was conducted on Cobalt Light Systems 

flagship TRS system, designed specifically for 

pharmaceutical analysis. It is able to analyse 

hundreds of samples in minutes and has been 

designed specifically for the analysis of capsules, 

tablets, powders and the contents of vials, 

phonon mode analysis. 

Co-crystal Screening  

TRS has some important advantages over 

conventional crystal analysis methods such as pXRD 

and also over back-scattered Raman. TRS is a

non-destructively analyse co-crystal samples in their 

vials – potentially during the co

process. Importantly, as TRS is a bulk

there are no problems of sub-sampling or particle 

size-effects to contend with. A simple scan give

information about the crystalline form of the sample 

and if it is a co-crystal rather than a mixture of two 

crystals, by comparison of the precursor materials.
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of acetylsalicylic acid from 

phonon mode to the fingerprint region. 

Figure 3 shows phonon and fingerprint region 

measurement of an 

Cobalt’s TRS100 instrument. Note 

that the intensity is to scale and that the phonon 

mode region is almost an order of magnitude more 

the Raman equivalent of a THz 

but without the optical 

density limitations of absorption methods. 

This analysis was conducted on Cobalt Light Systems 

gship TRS system, designed specifically for rapid 

t is able to analyse 

hundreds of samples in minutes and has been 

for the analysis of capsules, 

tablets, powders and the contents of vials, including 

some important advantages over 

conventional crystal analysis methods such as pXRD 

scattered Raman. TRS is able to 

crystal samples in their 

the co-crystallisation 

bulk analysis tool, 

sampling or particle 

simple scan gives 

form of the sample 

rather than a mixture of two 

, by comparison of the precursor materials. 

Figures 4 and 5 showing spectra from two model co

crystal systems. By analysing the spectra in the 

phonon region, one can identify the presence of a 

different crystal structure in the co

with the two precursor materials. This provides a 

rapid, non-destructive bulk-analysis 

qualitative analysis of co-crystals in containers, 

improving throughput of screening methodologies.

Figure 4 Co-crystal of 6-Hydroxynicotinic acid and 

caffeine.

Figure 5 Co-crystal of 6-hydroxynicotinic acid and 

salicylic acid

Conclusions 

TRS may be used to study co

invasively and non-destructive

materials or in formulated products. This allows

greater control and throughput 

of solid-state API and formulation development.

as a technique is flexible 

development of drug forms through to formulation

QC and production monitoring.
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4 and 5 showing spectra from two model co-

crystal systems. By analysing the spectra in the 

phonon region, one can identify the presence of a 

re in the co-crystal compared 

with the two precursor materials. This provides a 

analysis method for 

crystals in containers, 

improving throughput of screening methodologies. 

 

Hydroxynicotinic acid and 

. 

 

ydroxynicotinic acid and 

salicylic acid. 

TRS may be used to study co-crystals rapidly, non-

destructively as either raw 

materials or in formulated products. This allows 

greater control and throughput in the growing area 

formulation development. TRS 

 and can follow the 

through to formulation 

. 

Cobalt Light Systems is registered in England and Wales, company number 05856979, at Start Electron, Fermi Avenue, Harwell Science and 

, OX11 0QR, UK.  For more information please call +44 (0)1235 433 200, visit 

holder of this work.  Co-crystal samples 

A 

B 

A.B 

A 

B 

A.B 


