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You will learn:

1. Fundamentals of Raman spectroscopy

2. Significance of handheld Raman

3. Applications for handheld Raman in 

pharma

4. Examples of handheld Raman in the 

pharma workflow

5. Case study: polymorph identification

6. Summary
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Polling
Question

#1
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1. Fundamentals of 
Raman Spectroscopy
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▪What is Raman Spectroscopy?

◦ Observed by C.V. Raman in 1928

◦ A Raman spectrum is a result of the inelastic scattering of 

light from a molecule

◦ Each molecule has a unique characteristic spectrum
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▪What is Raman Spectroscopy?
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▪What is Raman Spectroscopy?

Raman spectrum generated;

Each peak is characteristic vibrational 
mode*

*as long as it’s Raman-active
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▪Benefits of Raman Spectroscopy

◦ Requires little to no sample preparation

◦ Nondestructive 

◦ Can scan through some container types (i.e. 

plastic bags, glass bottles)

◦ Ability to scan: solids, liquids, powders, pastes, 

gels
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2. Significance of 
Handheld Raman
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Detector Laser

o Laser energy at a fixed single wavelength interacts with 

molecules in a material

o Light is scattered because of the interaction

o A detector collects some of the scattered light (signal)

o A computer processes the data and generates a Raman 

spectrum that is unique to the material(s) scanned.

o The collected spectrum is compared to a library of known 

compounds, and if a match is found…

Identification!

▪How Handheld Raman Works
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https://rigaku.com/products/handheld-raman/learning/why-1064-nm-raman


▪Rigaku handheld Raman – Progeny 1064 nm

◦ Results in seconds

◦ Easy for the non-scientist to operate

◦ Single-hand operation

◦ Sealed system (IP-68) for warehouse use

◦ Full control of analysis parameters

◦ On-board barcode scanner / camera
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https://rigaku.com/products/handheld-raman/progeny


▪Progeny handheld Raman screen 

examples
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▪Regulatory acceptance of Handheld Raman

◦ Raman spectroscopy monographs compliance:

o USP 1858 / USP 858 – replacement for USP 1120

o European Pharmacopoeia (EP) Supplement 8.7, Chapter 2.2.48

o Japanese Pharmacopoeia (JP) General Chapter 2.26 Raman 

Spectroscopy

◦ Compliance with U.S. FDA 21 CFR Part 11

Each instrument undergoes testing to ensure compliance for 

appropriate handheld standards (qualitative measurements)
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https://doi.usp.org/USPNF/USPNF_M1017_02_01.html
https://doi.usp.org/USPNF/USPNF_M8188_02_01.html
https://www.edqm.eu/en/european-pharmacopoeia-new-online-only-12th-edition
https://www.mhlw.go.jp/content/11120000/000945683.pdf
https://www.mhlw.go.jp/content/11120000/000945683.pdf
https://www.fda.gov/regulatory-information/search-fda-guidance-documents/part-11-electronic-records-electronic-signatures-scope-and-application


Questions?
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3. Applications for 
handheld Raman in 
pharma
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Applications for Handheld Raman
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https://rigaku.com/products/handheld-raman/industries/pharmaceutical-manufacturing-using-raman


HANDHELD RAMAN WORKFLOW:

✓ No risk of contamination 

✓ No waiting time in case of 

FAIL 

✓ Less movement 

✓ Increase inspection rates 

toward 100% ID

✓ Lower cost per analysis
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May 

require 

a few 

days 

per 

batch 

Typically 

achieved 

in a few 

hours per 

batch



Polling
Question

#2
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4. Examples of 
handheld Raman in 
the pharma 
workflow
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Example #1: QA/QC
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Example #2: Process Monitoring

Epichlorohydrin Methoxy phenol+ Ritonavir intermediate
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Shift in peak

Example #3: Authentication

◦ Contamination of ethanol-based 

hand sanitizers

o Methanol is a health hazard

o Reduces efficacy of product

◦ Scan finished product to verify 

material

o Ensures efficacy and safety
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https://rigaku.com/products/handheld-raman/application-notes/20103570-hand-sanitizer-products-handheld-raman
https://rigaku.com/products/handheld-raman/application-notes/20103570-hand-sanitizer-products-handheld-raman


5. Case Study: 
Polymorph 
Identification
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▪ Polymorphs in Pharma Products

◦ Polymorphism – chemicals can exist in different 

crystalline forms

◦ Polymorphs impact physical properties, such as: 

o Dissolution rate

o Bioavailability

o Stability

◦ Results in Raman spectral changes

o Raman is sensitive to packing and crystallinity changes

◦ Pharma SOPs require effects of polymorphism 

when developing specifications for a new drug 

substances

https://rigaku.com/products/handheld-raman/application-notes/2093805-polymorph-monitoring-rigaku-progeny
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▪ Coating Materials – Titanium 

Oxides

◦ Titanium oxide polymorphs exist in 3 

common forms 

◦ 2 are the most common in pharma:

o Rutile (red)

− Peaks at 445, 610 cm-1

o Anatase (blue)

− Peaks at 397, 516, 638 cm-1

David Tuschel, Spectroscopy, 34 (3), pp10-21

https://www.spectroscopyonline.com/view/raman-spectroscopy-and-polymorphism
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▪ Active ingredients - Ritonavir

◦ Antiretroviral used to treat HIV-1

◦ 3 common polymorphic forms

o Affects solubility

o Affects bioavailability

◦ Withdrawn due to different 

polymorph form

◦ Polymorph forms are easily visible 

on the Raman spectra
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▪ Active ingredients - Ritonavir

◦ Polymorph forms and Raman spectra

o Form I: Blue (marketable form)

o Form II: Green

o Form III: Red

◦ Correlation between spectra computed

o Set cutoff threshold

o Easy to selectively separate the forms

OpenAI. (2025, June 10). Simulated Raman spectra of Ritonavir polymorphs 

(Forms I, II, and III) [AI-generated figure]. Microsoft 

Copilot. https://copilot.microsoft.com
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Ritonavir's Polymorph Discovery: Drug Development

Pharma Focus Europe: “Ritonavir: How 

the Discovery of a New Polymorph 

Changed Drug Development Forever”

Pharmaceutical Research: “Ritonavir: An 

Extraordinary Example of Conformational 

Polymorphism”
Crystal Growth & Design: “Ritonavir Form III: A 

Coincidental Concurrent Discovery”

https://www.pharmafocuseurope.com/articles/ritonavir-how-the-discovery-of-a-new-polymorph-changed-drug-development-forever
https://www.cmbe.engr.uga.edu/bche4520/Other/Ch9/Bauer%202001.pdf
https://pubs.acs.org/doi/epdf/10.1021/acs.cgd.2c01017?ref=article_openPDF
https://www.pharmafocuseurope.com/articles/ritonavir-how-the-discovery-of-a-new-polymorph-changed-drug-development-forever
https://www.pharmafocuseurope.com/articles/ritonavir-how-the-discovery-of-a-new-polymorph-changed-drug-development-forever
https://www.pharmafocuseurope.com/articles/ritonavir-how-the-discovery-of-a-new-polymorph-changed-drug-development-forever
https://www.cmbe.engr.uga.edu/bche4520/Other/Ch9/Bauer%202001.pdf
https://www.cmbe.engr.uga.edu/bche4520/Other/Ch9/Bauer%202001.pdf
https://www.cmbe.engr.uga.edu/bche4520/Other/Ch9/Bauer%202001.pdf
https://pubs.acs.org/doi/epdf/10.1021/acs.cgd.2c01017?ref=article_openPDF
https://pubs.acs.org/doi/epdf/10.1021/acs.cgd.2c01017?ref=article_openPDF


6. Summary
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▪ Handheld Raman in Pharma

◦ Can provide 100% inspection of 

incoming materials

◦ Beyond RMID – integrated into 

pharmaceutical workflow

o Process monitor a reaction

oVerification of finished formulations

o Selectivity checks in QA/QC

oCounterfeit / Adulteration detection



Questions?
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We'll follow up with 

your questions.

Recording will be 

available tomorrow.

Register for

seminar.
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Small Crystals, Big Insights: 
How Electron Diffraction is 
Transforming Materials, Life Science, 
and Chemistry Research
Episode 4 – Solving Pharma’s Toughest Solid Form 

Challenges with Electron Diffraction 

Presenter: Simon Bates, PhD 

Recording now available
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