
ADVERTIMENT. Lʼaccés als continguts dʼaquesta tesi queda condicionat a lʼacceptació de les condicions dʼús
establertes per la següent llicència Creative Commons: http://cat.creativecommons.org/?page_id=184

ADVERTENCIA. El acceso a los contenidos de esta tesis queda condicionado a la aceptación de las condiciones de uso
establecidas por la siguiente licencia Creative Commons: http://es.creativecommons.org/blog/licencias/

WARNING. The access to the contents of this doctoral thesis it is limited to the acceptance of the use conditions set
by the following Creative Commons license: https://creativecommons.org/licenses/?lang=en







Memòria presentada per aspirar al Grau de Doctor per Judit Puig Bertotto

Judit Puig Bertotto

Vist i plau

Prof. Santiago Maspoch

Prof. Jordi Coello

Bellaterra,  de ju  de 2022











estampita



Flowerpowers

paximpaxam







wavelet





3.2.2.1. Espectrómetros Raman dispersivos ........................................................................ 33

3.2.2.2. Espectrómetros FT-Raman ..................................................................................... 34











3.2.2.1. Repetibilidad y precisión intermèdia .................................................................... 255

3.2.2.2. Uniformidad de dosis unitarias (UDU) ................................................................ 255









INTRODUCCIÓN

Process Analytical 

Technology

European Medicine Agency



ESPECTROSCOPIA DE ABSORCIÓN EN EL INFRARROJO CERCANO

Heat Ray



INTRODUCCIÓN

Mid-Infrared

Near-Infrared Reflectance Analysis – Sleeper 

Among Spectroscopic Techniques”



ESPECTROSCOPIA DE ABSORCIÓN EN EL INFRARROJO CERCANO



INTRODUCCIÓN



ESPECTROSCOPIA DE ABSORCIÓN EN EL INFRARROJO CERCANO



INTRODUCCIÓN

Acousto-Optical Tuneable Filters



ESPECTROSCOPIA DE ABSORCIÓN EN EL INFRARROJO CERCANO



INTRODUCCIÓN

on-site

Portables
Handheld Scopus



ESPECTROSCOPIA RAMAN

The Colour of the Sea” 

n n 



INTRODUCCIÓN



ESPECTROSCOPIA RAMAN



INTRODUCCIÓN



ESPECTROSCOPIA RAMAN



INTRODUCCIÓN



ESPECTROSCOPIA RAMAN



INTRODUCCIÓN



ESPECTROSCOPIA RAMAN

3.2.2.1. Espectrómetros Raman dispersivos 



INTRODUCCIÓN

notch filters

Edge filters

3.2.2.2. Espectrómetros FT-Raman 



ESPECTROSCOPIA RAMAN

Charged Coupled Device



INTRODUCCIÓN



ESPECTROSCOPIA RAMAN

et al

handheld



INTRODUCCIÓN

Portables Handheld Scopus

et al



QUIMIOMETRIA



INTRODUCCIÓN

outliers

learning machines



QUIMIOMETRIA



INTRODUCCIÓN

wavelet

wavelet

wavelet baseline wavelets

et al

background

et.al

d

p p



QUIMIOMETRIA

k N

k 

i 



INTRODUCCIÓN



QUIMIOMETRIA

Pattern Recognition Methods



INTRODUCCIÓN

Cluster



QUIMIOMETRIA

A i

A

k l

Principal Component Analysis).

outliers



INTRODUCCIÓN

scores

scores

loadings 

loadings

scores

Linear Discriminant Analysis



QUIMIOMETRIA

x g

g



INTRODUCCIÓN

scores

Partial Least Squares Discriminant Analysis

Soft Independent Modeling of Class Analogies



QUIMIOMETRIA

outliers

Outliers

outlier



INTRODUCCIÓN

i g



QUIMIOMETRIA



INTRODUCCIÓN

Relative Operating 

Characteristic



QUIMIOMETRIA

Multi-linear Regression Principal Component Regressión Partial 

Least Squares



INTRODUCCIÓN

i k

Nonlinear 

Iterative Partial Least Squares

scores loadings scores 



QUIMIOMETRIA

scores

scores 

scores

loadings

scores 

scores loadings

loadings 

loadings scores 

U =RT



INTRODUCCIÓN



QUIMIOMETRIA



INTRODUCCIÓN

Design of Experiments



QUIMIOMETRIA

Test set

Cross-Validation

Leave One Out Cross-Validation



INTRODUCCIÓN

outliers

outliers

scores, 



QUIMIOMETRIA

Root Mean Square 

Error of Cross Validation Prediction



INTRODUCCIÓN

vs

outliers



QUIMIOMETRIA



INTRODUCCIÓN

Guidance for Industry PAT — A Framework for Innovative Pharmaceutical 

Development, Manufacturing, and Quality Assurance.

Spectrophotometry and pharmaceutical PAT/RTRT: Practical 

challenges and regulatory landscape from development to product lifecycle

Process Analytical 

Technology Tools for Monitoring Pharmaceutical Unit Operations: A Control 

Strategy for Continuous Process Verification

Guideline on the use of Near Infrared Spectroscopy (NIRS) by the 

Pharmaceutical Industry and the Data requirements for new Submissions and 

Variations

Development and Submission of Near Infrared Analytical Procedures

Chapter 2.2.48. Raman spectroscopy



BIBLIOGRAFíA

Chapter 2.2.40. Near-infrared spectroscopy

Chapter 5.21. Chemometrics Methods Applied to 

Analytical Data

XIX. Experiments on the solar, and on the terrestrial rays that occasion 

heat; with a comparative view of the laws to which light and heat, or rather the rays 

which occasion them, are subject, in order to determine whether they are the same, 

or different

El Sofista: El descubrimiento del infrarrojo

Near-Infrared Reflectance Analysis

Near-infrared spectroscopy. The giant is running strong

Near Infrared Spectroscopy: fundamentals, practical aspects and 

analytical applications

Near-infrared spectroscopy. Principles, instruments, applications. H. W. 

Siesler, Y. Ozaki, S. Kawata and H. M. Heise (eds), Wiley-VCH, Weinheim, 2002, 

ISBN 3-527-30149-6, 348 pp, £ 70.00

Über den Ramaneffekt des Kohlendioxyds



INTRODUCCIÓN

The determination of vibrational anharmonicity in molecules from 

spectroscopic observations

Near-infrared spectroscopy. 

Principles, instruments, applications.

Near Infrared Absorption of Pure Carbon Dioxide 

up to 3100 bar and 500 K. II. Wavenumber Range 5600 cm-1 to 7400 cm-1

The Water Vapor Molecule

A Tutorial on Near Infrared Spectroscopy and Its 

Calibration

LED-based NIR spectrometer 

module for hand-held and process analyser applications

Acousto-optic devices. Optical elements for spectroscopy.

Near-infrared spectroscopy and imaging: Basic principles and 

pharmaceutical applications



BIBLIOGRAFíA

A review on recent near infrared spectroscopic measurement 

setups and their challenges

History of infrared detectors

NIR Instrumentation Technology

Portable Spectroscopy

Principles and Applications of Miniaturized Near-

Infrared (NIR) Spectrometers

Hand-held near-infrared spectrometers: State-of-the-art 

instrumentation and practical applications

Vibrational spectroscopy in analysis of pharmaceuticals: Critical review of 

innovative portable and handheld NIR and Raman spectrophotometers

Handheld near-infrared 

spectrometers: Where are we heading?

Sir C. V. Raman and the story of the Nobel prize



INTRODUCCIÓN

The Colour of the Sea

A New Type of Secondary Radiation

Raman effect: History of the discovery

Early history of the Raman effect

A Brief History of Fluorescence and 

Phosphorescence before the Emergence of Quantum Theory



BIBLIOGRAFíA

Continuous Helium–Neon Red Laser as a Raman Source

Raman spectroscopy for in-line 

water quality monitoring--instrumentation and  potential.

Fourier transform Raman spectroscopy.

FT-Raman Spectroscopy: Development and Justification

Performance of a Holographic 

Supernotch Filter

Dielectric Filter for Highly Sensitive Raman Spectroscopy

Dielectric Stack Filters for Ex Situ and In Situ 

UV Optical-Fiber Probe Raman Spectroscopic Measurements



INTRODUCCIÓN

FT–Raman Spectroscopy: A Catalyst for the Raman Explosion?

Near-Infrared Raman Spectroscopy 

with a 783-nm Diode Laser and CCD Array Detector

The Utilization of a Holographic 

Bragg Diffraction Filter for Rayleigh Line Rejection in Raman Spectroscopy

Charge transfer efficiency in proton damaged 

CCD’s

Effects of radiation damage on scientific charge 

coupled devices

Effects of space radiation damage and 

temperature on the noise in CCDs and LDD MOS transistors

Raman Techniques: 

Fundamentals and Frontiers



BIBLIOGRAFíA

A Comprehensive Review on Raman Spectroscopy Applications

Raman spectroscopy: Recent advancements, techniques and 

applications

A Review on 

Surface-Enhanced Raman Scattering.

Stimulated Raman 

scattering microscopy: an emerging tool for drug discovery

Raman spectroscopy in pharmaceutical product 

design

A New Frontier for Nondestructive 

Spatial Analysis of Pharmaceutical Solid Dosage Forms: Spatially Offset Low-

Frequency Raman Spectroscopy

High-Performance Raman Spectroscopic System 

Based on a Single Spectrograph, CCD, Notch Filters, and a Kr+ Laser Ranging from 

the Near-IR to Near-UV Regions

Evaluation of a diode laser/charge coupled device 

spectrometer for near-infrared Raman spectroscopy

Portable Raman Spectroscopy: 

Instrumentation and Technology



INTRODUCCIÓN

Portable Raman Spectroscopy Systems for Field Analysis

Critical evaluation of portable Raman spectrometers: From 

rock outcrops and planetary analogs to cultural heritage – A review

The role of mobile instrumentation in 

novel applications of Raman spectroscopy: archaeometry, geosciences, and 

forensics

Recent trends in quality control, discrimination and authentication of 

alcoholic beverages using nondestructive instrumental techniques

Surface enhanced Raman spectroscopy: A review of recent applications in 

forensic science

The use of hot-stage microscopy and thermal micro-Raman 

spectroscopy in the study of phase transformation of metoclopramide HCl 

monohydrate

The contribution of Raman spectroscopy to the 

analysis of phase transformations  in pharmaceutical compounds.



BIBLIOGRAFíA

Polymorphic 

transformation of anhydrous caffeine upon grinding and hydrostatic  pressurizing 

analyzed by low-frequency raman spectroscopy.

An overview of recent studies on the analysis of 

pharmaceutical polymorphs

Monitoring polymorphic 

transformations by using in situ Raman hyperspectral imaging and image multiset 

analysis

Understanding Dynamics of 

Polymorphic Conversion during the Tableting Process  Using In Situ Mechanical 

Raman Spectroscopy.

A new criterion to assess distributional 

homogeneity in hyperspectral images of solid pharmaceutical dosage forms

Raman 

spectroscopy as a process analytical technology for pharmaceutical manufacturing 

and bioprocessing

Process analytical applications of Raman spectroscopy.

Raman Spectroscopy for Monitoring Real-

Time Processes in the Pharmaceutical Industry



INTRODUCCIÓN

Raman Spectroscopy as a PAT-Tool for 

Film-Coating Processes: In-Line Predictions Using one PLS Model for Different 

Cores

PAT-tools for process control in pharmaceutical film 

coating applications.

Development and in-line 

validation of a Process Analytical Technology to facilitate the scale up of coating 

processes

Recent advances in the monitoring, 

modelling and control of crystallization systems

Raman spectroscopy as a process analytical technology (PAT) tool 

for the in-line  monitoring and understanding of a powder blending process.

Comprehensive Study of a Handheld Raman 

Spectrometer for the Analysis of Counterfeits of Solid-Dosage Form Medicines

The Benefits of a High-Performance, Handheld Raman 

Spectrometer for the Rapid Identification of Pharmaceutical Raw Materials | 

American Pharmaceutical Review - The Review of American Pharmaceutical 

Business & Technology



BIBLIOGRAFíA

Comparing the qualitative performances of handheld 

NIR and Raman spectrophotometers for the detection of falsified pharmaceutical 

products

Raw material identification using dual laser handheld Raman spectroscopy

Quantitation of active pharmaceutical ingredient 

through the packaging using Raman handheld spectrophotometers: A comparison 

study

Assessment of active pharmaceutical ingredient particle size 

in tablets by Raman  chemical imaging validated using polystyrene microsphere size 

standards.

Comparison of multivariate 

methods for quantitative determination with transmission Raman spectroscopy in 

pharmaceutical formulations

A review of 

near infrared spectroscopy and chemometrics in pharmaceutical technologies

Variables selection 

methods in near-infrared spectroscopy

Computerized learning 

machines applied to chemical problems.  Multicategory pattern classification by least 

squares



INTRODUCCIÓN

Computerized learning 

machines applied to chemical problems. Interpretation of infrared spectrometry data

Computerized learning machines applied to 

chemical problems.  Molecular formula determination from low resolution mass 

spectrometry

Chemometrical strategies 

for feature selection and data compression applied to NIR and MIR spectra of extra 

virgin olive oils for cultivar identification

The effect of 

preprocessing methods in reducing interfering variability from near-infrared 

measurements of creams

A guide to good practice in chemometric methods for 

vibrational spectroscopy, electrochemistry, and hyphenated mass spectrometry

Standard Normal Variate Transformation and 

De-Trending of Near-Infrared Diffuse Reflectance Spectra

On the geometry of SNV 



BIBLIOGRAFíA

and MSC

Modeling and correction of Raman and Rayleigh 

scatter in fluorescence landscapes

Analyzing Raman spectroscopic data

Improved Baseline Correction Method Based 

on Polynomial Fitting for Raman Spectroscopy

An intelligent background-correction algorithm for highly fluorescent samples 

in Raman spectroscopy

A new general-

purpose fully automatic baseline-correction procedure for 1D and 2D NMR data

Asymmetric least-squares baseline algorithm with peak screening 

for automatic processing of the Raman spectra

Advanced Preprocessing: Noise, Offset, 

and Baseline Filtering

Advanced Preprocessing: Sample 

Normalization



INTRODUCCIÓN

Optimization of mathematical treatments of raw near-

infrared signal in the measurement of protein in hard red spring wheat. I. Influence 

of particle size

Smoothing and Differentiation of Data by Simplified Least 

Squares Procedures.

Review of the most common pre-

processing techniques for near-infrared spectra

Data preprocessing and intelligent 

data analysis

Breaking with trends in pre-processing?

Automated alignment of 

chromatographic data

Peak Alignment of Urine NMR Spectra Using 

Fuzzy Warping

Correlation Coefficient According to Data Classification

Algorithms, Strategies and Application 

Progress of Spectral Searching Methods



BIBLIOGRAFíA

The discrimination of 72 nitrate, chlorate and perchlorate 

salts using IR and Raman spectroscopy

A computational study of spectral matching algorithms for 

identifying Raman spectra of polycyclic aromatic hydrocarbons

Theoretical Infrared Spectra: Quantitative Similarity Measures and Force 

Fields

The Mahalanobis distance

A Tutorial on Principal Component Analysis

Linear discriminant analysis: A 

detailed tutorial

Chemometric Methods for Spectroscopy-Based 

Pharmaceutical Analysis

One class classifiers

Tree Induction for Probability-Based Ranking



INTRODUCCIÓN

A tutorial on the validation of qualitative 

methods: From the univariate to the multivariate approach

An introduction to ROC analysis

Quality performance 

metrics in multivariate classification methods for qualitative analysis

Determining performance parameters in qualitative multivariate methods using 

probability of detection (POD) curves. Case study: Two common milk adulterants

Chemometric Methods for Spectroscopy-Based 

Pharmaceutical Analysis

A comparison of nine PLS1 algorithms

PLS-regression: a basic tool of chemometrics



BIBLIOGRAFíA

6.7.7. How the PLS model is calculated — Process Improvement using Data

ICH Q2 (R2) Validation of Analytical Procedures

Analytical Procedure Development Q14

USP 40-NF 35 <1039> Chemometrics

Influence of the procedure 

used to prepare the calibration sample set on the performance of near infrared 

spectroscopy in quantitative pharmaceutical analyses

Strategies for 

constructing the calibration set in the determination of active principles in 

pharmaceuticals by near infrared diffuse reflectance spectrometry

Response 

surface methodology (RSM) as a tool for optimization in analytical chemistry

Experimental 

design and multiple response optimization. Using the desirability function in 

analytical methods development

On Splitting Training and Validation Set: A Comparative Study 

of Cross-Validation, Bootstrap and Systematic Sampling for Estimating the 

Generalization Performance of Supervised Learning



INTRODUCCIÓN

Computer Aided Design of Experiments

How to avoid over-fitting in multivariate calibration—The 

conventional validation approach and an alternative

Joint parameter confidence regions improve the power of parametric 

regression in method-comparison studies





OBJETIVOS





MATERIALES Y MÉTODOS

autosampler



INSTRUMENTACIÓN

CCD



MATERIALES Y MÉTODOS

dark current

Rapid Content Analyzer 



INSTRUMENTACIÓN

Linear Variable Filter

dark 

current



MATERIALES Y MÉTODOS

Performance Qualification



REACTIVOS



MATERIALES Y MÉTODOS



MÉTODOS



MATERIALES Y MÉTODOS



BIBLIOGRAFIA

Validated RP-HPLC method for simultaneous 

estimation of paracetamol and tramadol hydrochloride in a commercial tablet

Development and validation of a simple HPLC method for the determination of 

ibuprofen sticking onto punch faces







IDENTIFICACIÓN DE PRODUCTO ACABADO CON INSTRUMENTOS PORTÁTILES



INTRODUCCIÓN



IDENTIFICACIÓN DE PRODUCTO ACABADO CON INSTRUMENTOS PORTÁTILES



MATERIALES



IDENTIFICACIÓN DE PRODUCTO ACABADO CON INSTRUMENTOS PORTÁTILES

 



RESULTADOS Y DISCUSIÓN



IDENTIFICACIÓN DE PRODUCTO ACABADO CON INSTRUMENTOS PORTÁTILES



RESULTADOS Y DISCUSIÓN



IDENTIFICACIÓN DE PRODUCTO ACABADO CON INSTRUMENTOS PORTÁTILES

scores



RESULTADOS Y DISCUSIÓN

scores

scores



IDENTIFICACIÓN DE PRODUCTO ACABADO CON INSTRUMENTOS PORTÁTILES



RESULTADOS Y DISCUSIÓN



IDENTIFICACIÓN DE PRODUCTO ACABADO CON INSTRUMENTOS PORTÁTILES



RESULTADOS Y DISCUSIÓN



IDENTIFICACIÓN DE PRODUCTO ACABADO CON INSTRUMENTOS PORTÁTILES



RESULTADOS Y DISCUSIÓN



IDENTIFICACIÓN DE PRODUCTO ACABADO CON INSTRUMENTOS PORTÁTILES



RESULTADOS Y DISCUSIÓN

scores. scores



IDENTIFICACIÓN DE PRODUCTO ACABADO CON INSTRUMENTOS PORTÁTILES

scores 

scores



RESULTADOS Y DISCUSIÓN



IDENTIFICACIÓN DE PRODUCTO ACABADO CON INSTRUMENTOS PORTÁTILES



RESULTADOS Y DISCUSIÓN



IDENTIFICACIÓN DE PRODUCTO ACABADO CON INSTRUMENTOS PORTÁTILES



RESULTADOS Y DISCUSIÓN



IDENTIFICACIÓN DE PRODUCTO ACABADO CON INSTRUMENTOS PORTÁTILES

Principles and Applications of Miniaturized 

Near-Infrared (NIR) Spectrometers

Portable Spectroscopy



BIBLIOGRAFÍA

Vibrational spectroscopy in analysis of pharmaceuticals: Critical review of 

innovative portable and handheld NIR and Raman spectrophotometers

Qualitative and quantitative pharmaceutical analysis with a novel 

handheld miniature near-infrared spectrometer

Quantitative analysis of a pharmaceutical formulation: 

Performance comparison of different handheld near-infrared spectrometers

Comprehensive Study of a Handheld Raman 

Spectrometer for the Analysis of Counterfeits of Solid-Dosage Form Medicines

ICH Q2 (R2) Validation of Analytical Procedures

Chapter 5.21. Chemometrics Methods Applied to 

Analytical Data







CONSTRUCCIÓN DE BIBLIOTECAS NIR PARA LA IDENTIFICACIÓN DE MATERIALES DE PARTIDA

Guía de Normas de Correcta Fabricación de Medicamentos de Uso Humano y Veterinario

European Pharmacopoeia

Substances 

for pharmaceutical use

General notices



INTRODUCCIÓN

Pattern Recognition 

Methods

Out-of-specification



CONSTRUCCIÓN DE BIBLIOTECAS NIR PARA LA IDENTIFICACIÓN DE MATERIALES DE PARTIDA



MATERIALES Y MÉTODOS



CONSTRUCCIÓN DE BIBLIOTECAS NIR PARA LA IDENTIFICACIÓN DE MATERIALES DE PARTIDA



MATERIALES Y MÉTODOS

vector normalization outliers



CONSTRUCCIÓN DE BIBLIOTECAS NIR PARA LA IDENTIFICACIÓN DE MATERIALES DE PARTIDA

Factorization



MATERIALES Y MÉTODOS

Maximum hit

X 

SD

hit value



CONSTRUCCIÓN DE BIBLIOTECAS NIR PARA LA IDENTIFICACIÓN DE MATERIALES DE PARTIDA

Factorization



RESULTADOS Y DISCUSIÓN

scores

clusters

clusters

scores 

scores

Cluster

Cluster

Cluster

Cluster

Cluster



CONSTRUCCIÓN DE BIBLIOTECAS NIR PARA LA IDENTIFICACIÓN DE MATERIALES DE PARTIDA

scores

Tipo III



RESULTADOS Y DISCUSIÓN



CONSTRUCCIÓN DE BIBLIOTECAS NIR PARA LA IDENTIFICACIÓN DE MATERIALES DE PARTIDA

scores



RESULTADOS Y DISCUSIÓN



CONSTRUCCIÓN DE BIBLIOTECAS NIR PARA LA IDENTIFICACIÓN DE MATERIALES DE PARTIDA

scores

 



RESULTADOS Y DISCUSIÓN



CONSTRUCCIÓN DE BIBLIOTECAS NIR PARA LA IDENTIFICACIÓN DE MATERIALES DE PARTIDA



RESULTADOS Y DISCUSIÓN



CONSTRUCCIÓN DE BIBLIOTECAS NIR PARA LA IDENTIFICACIÓN DE MATERIALES DE PARTIDA



RESULTADOS Y DISCUSIÓN



CONSTRUCCIÓN DE BIBLIOTECAS NIR PARA LA IDENTIFICACIÓN DE MATERIALES DE PARTIDA



RESULTADOS Y DISCUSIÓN

scores

scores



CONSTRUCCIÓN DE BIBLIOTECAS NIR PARA LA IDENTIFICACIÓN DE MATERIALES DE PARTIDA

 scores



RESULTADOS Y DISCUSIÓN



CONSTRUCCIÓN DE BIBLIOTECAS NIR PARA LA IDENTIFICACIÓN DE MATERIALES DE PARTIDA



BIBLIOGRAFÍA

Near-infrared libraries in the pharmaceutical industry: a 

solution for identity confirmation

Qualitative and Quantitative Pharmaceutical Analysis with a Novel Hand-Held 

Miniature near Infrared Spectrometer

Model Updating for the Identification of NIR Spectra from a 

Pharmaceutical Excipient







ANÁLISIS DE RIESGO Y MANTENIMIENTO DE BIBLIOTECAS NIR PARA MATERIALES DE PARTIDA



INTRODUCCIÓN

Failure Mode and Effects Analysis

Failure Mode and Effects Critical Analysis



ANÁLISIS DE RIESGO Y MANTENIMIENTO DE BIBLIOTECAS NIR PARA MATERIALES DE PARTIDA



REALIZACIÓN DEL ANALISIS DE RIESGOS



ANÁLISIS DE RIESGO Y MANTENIMIENTO DE BIBLIOTECAS NIR PARA MATERIALES DE PARTIDA

Risk Priority Number



REALIZACIÓN DEL ANALISIS DE RIESGOS



ANÁLISIS DE RIESGO Y MANTENIMIENTO DE BIBLIOTECAS NIR PARA MATERIALES DE PARTIDA



REALIZACIÓN DEL ANALISIS DE RIESGOS

Key Performance Indicator



ANÁLISIS DE RIESGO Y MANTENIMIENTO DE BIBLIOTECAS NIR PARA MATERIALES DE PARTIDA



REALIZACIÓN DEL ANALISIS DE RIESGOS



ANÁLISIS DE RIESGO Y MANTENIMIENTO DE BIBLIOTECAS NIR PARA MATERIALES DE PARTIDA



RESULTADOS Y DISCUSIÓN



ANÁLISIS DE RIESGO Y MANTENIMIENTO DE BIBLIOTECAS NIR PARA MATERIALES DE PARTIDA

in-situ



RESULTADOS Y DISCUSIÓN



ANÁLISIS DE RIESGO Y MANTENIMIENTO DE BIBLIOTECAS NIR PARA MATERIALES DE PARTIDA



RESULTADOS Y DISCUSIÓN



ANÁLISIS DE RIESGO Y MANTENIMIENTO DE BIBLIOTECAS NIR PARA MATERIALES DE PARTIDA

Factorization



RESULTADOS Y DISCUSIÓN



ANÁLISIS DE RIESGO Y MANTENIMIENTO DE BIBLIOTECAS NIR PARA MATERIALES DE PARTIDA



RESULTADOS Y DISCUSIÓN



ANÁLISIS DE RIESGO Y MANTENIMIENTO DE BIBLIOTECAS NIR PARA MATERIALES DE PARTIDA



RESULTADOS Y DISCUSIÓN



ANÁLISIS DE RIESGO Y MANTENIMIENTO DE BIBLIOTECAS NIR PARA MATERIALES DE PARTIDA



RESULTADOS Y DISCUSIÓN



ANÁLISIS DE RIESGO Y MANTENIMIENTO DE BIBLIOTECAS NIR PARA MATERIALES DE PARTIDA



RESULTADOS Y DISCUSIÓN



ANÁLISIS DE RIESGO Y MANTENIMIENTO DE BIBLIOTECAS NIR PARA MATERIALES DE PARTIDA



RESULTADOS Y DISCUSIÓN



ANÁLISIS DE RIESGO Y MANTENIMIENTO DE BIBLIOTECAS NIR PARA MATERIALES DE PARTIDA



CONCLUSIONS



ANÁLISIS DE RIESGO Y MANTENIMIENTO DE BIBLIOTECAS NIR PARA MATERIALES DE PARTIDA

Guideline on the use of Near Infrared Spectroscopy (NIRS) by the 

Pharmaceutical Industry and the Data requirements for new Submissions and 

Variations

Chapter 5.21. Chemometrics Methods Applied to 

Analytical Data

A Guide to Raw Material Analysis Using near Infrared 

Spectroscopy

A new model of Ishikawa diagram for quality assessment

Evaluation of risk and 



BIBLIOGRAFÍA

benefit in the application of near-infrared spectroscopy to  monitor the granule 

coating process.

Assessment of 

the critical factors affecting the porosity of roller compacted ribbons and the 

feasibility of using NIR chemical imaging to evaluate the porosity distribution

Analytical Method Quality by Design for an On-Line Near-Infrared Method to 

Monitor Blend Potency and Uniformity

Development and Validation of an Analytical Method 

for Identification of Granulated Nicarbazin by near Infrared Reflectance 

Spectroscopy







DETERMINACIÓN DEL CONTENIDO DE IBUPROFENO EN GELES COMERCIALES



MATERIALES Y MÉTODOS

et.al.

et al.



DETERMINACIÓN DEL CONTENIDO DE IBUPROFENO EN GELES COMERCIALES



RESULTADOS Y DISCUSIÓN



DETERMINACIÓN DEL CONTENIDO DE IBUPROFENO EN GELES COMERCIALES



RESULTADOS Y DISCUSIÓN

Automatic Whittaker Filter

piecewise



DETERMINACIÓN DEL CONTENIDO DE IBUPROFENO EN GELES COMERCIALES



RESULTADOS Y DISCUSIÓN



DETERMINACIÓN DEL CONTENIDO DE IBUPROFENO EN GELES COMERCIALES

Design of Experiments

Central Composite Face-

center design



RESULTADOS Y DISCUSIÓN



DETERMINACIÓN DEL CONTENIDO DE IBUPROFENO EN GELES COMERCIALES

.



RESULTADOS Y DISCUSIÓN



DETERMINACIÓN DEL CONTENIDO DE IBUPROFENO EN GELES COMERCIALES



RESULTADOS Y DISCUSIÓN



DETERMINACIÓN DEL CONTENIDO DE IBUPROFENO EN GELES COMERCIALES



CONCLUSIONES



DETERMINACIÓN DEL CONTENIDO DE IBUPROFENO EN GELES COMERCIALES

Topical and Transdermal Drug 

Products

Use of FT-NIR transmission spectroscopy for the 

quantitative analysis of an active ingredient in a translucent pharmaceutical topical 

gel formulation

Near infrared transflectance spectroscopy: 

Determination of dexketoprofen in a hydrogel

Pharmaceutical gel analysis by NIR 

spectroscopy: Determination of the active principle and low concentration of 

preservatives

Multivariate analysis of 

nystatin and metronidazole in a semi-solid matrix by means of diffuse reflectance 

NIR spectroscopy and PLS regression



BIBLIOGRAFÍA

Quantification of active 

ingredients in semi-solid pharmaceutical formulations by near infrared 

spectroscopy

Simultaneous quantitative analysis of 

indomethacin and benzoic acid in gel using ultra-violet-visible spectrophotometry 

and chemometrics

Near-infrared spectroscopy-

based methods for quantitative determination of active pharmaceutical ingredient in 

transdermal gel formulations

Influence of particle size on the quantitative determination of salicylic acid in a 

pharmaceutical ointment using FT-Raman spectroscopy

Quantitative analysis of topical gels and ointments by FT-

Raman spectroscopy

Raman and infrared study of solid benzyl 

alcohol

Design of Experiments (DoE) and Process 

Optimization. A Review of Recent Publications



DETERMINACIÓN DEL CONTENIDO DE IBUPROFENO EN GELES COMERCIALES

ICH Q2 (R2) Validation of Analytical Procedures





ESTUDIO DE LA DISTRIBUCIÓN DEL CONTENIDO DE API EN COMPRIMIDOS UTILIZANDO 
ESPECTROSCOPIA RAMAN



INTRODUCCIÓN



ESTUDIO DE LA DISTRIBUCIÓN DEL CONTENIDO DE API EN COMPRIMIDOS UTILIZANDO 
ESPECTROSCOPIA RAMAN

offline



INTRODUCCIÓN



ESTUDIO DE LA DISTRIBUCIÓN DEL CONTENIDO DE API EN COMPRIMIDOS UTILIZANDO ESPECTROSCOPIA RAMAN



INTRODUCCIÓN



ESTUDIO DE LA DISTRIBUCIÓN DEL CONTENIDO DE API EN COMPRIMIDOS UTILIZANDO 
ESPECTROSCOPIA RAMAN



MATERIALES Y MÉTODOS



ESTUDIO DE LA DISTRIBUCIÓN DEL CONTENIDO DE API EN COMPRIMIDOS UTILIZANDO 
ESPECTROSCOPIA RAMAN



RESULTADOS Y DISCUSIÓN

stretching

vs



ESTUDIO DE LA DISTRIBUCIÓN DEL CONTENIDO DE API EN COMPRIMIDOS UTILIZANDO 
ESPECTROSCOPIA RAMAN

 



RESULTADOS Y DISCUSIÓN

Linear Baseline Correction 



ESTUDIO DE LA DISTRIBUCIÓN DEL CONTENIDO DE API EN COMPRIMIDOS UTILIZANDO 
ESPECTROSCOPIA RAMAN



RESULTADOS Y DISCUSIÓN



ESTUDIO DE LA DISTRIBUCIÓN DEL CONTENIDO DE API EN COMPRIMIDOS UTILIZANDO 
ESPECTROSCOPIA RAMAN



RESULTADOS Y DISCUSIÓN



ESTUDIO DE LA DISTRIBUCIÓN DEL CONTENIDO DE API EN COMPRIMIDOS UTILIZANDO 
ESPECTROSCOPIA RAMAN



RESULTADOS Y DISCUSIÓN



ESTUDIO DE LA DISTRIBUCIÓN DEL CONTENIDO DE API EN COMPRIMIDOS UTILIZANDO 
ESPECTROSCOPIA RAMAN



RESULTADOS Y DISCUSIÓN



ESTUDIO DE LA DISTRIBUCIÓN DEL CONTENIDO DE API EN COMPRIMIDOS UTILIZANDO 
ESPECTROSCOPIA RAMAN



RESULTADOS Y DISCUSIÓN



ESTUDIO DE LA DISTRIBUCIÓN DEL CONTENIDO DE API EN COMPRIMIDOS UTILIZANDO 
ESPECTROSCOPIA RAMAN



RESULTADOS Y DISCUSIÓN



ESTUDIO DE LA DISTRIBUCIÓN DEL CONTENIDO DE API EN COMPRIMIDOS UTILIZANDO 
ESPECTROSCOPIA RAMAN

Chapter 2.9.40. Uniformity of dosage units

Dosages involving splitting tablets: common but unnecessary?



BIBLIOGRAFÍA

A systematic review of the use of dosage form 

manipulation to obtain required doses to inform use of manipulation in paediatric 

practice

Comparison of the stability of split and intact gabapentin tablets

Weight Variability of Pharmacist-

Dispensed Split Tablets

Tablet 

Splitting of a Narrow Therapeutic Index Drug: A Case with Levothyroxine Sodium

Tablet splitting: Product 

quality assessment of metoprolol succinate extended release tablets

Dose uniformity of scored and 

unscored tablets: Application of the FDA Tablet Scoring Guidance for Industry

The practice and 

clinical implications of tablet splitting in international health

Unmet Quality Needs in 

Oral Drug Delivery: Contrasts of Drug Content and Uniformity on Distinct 

Approaches for Achieving Individual Dosing



ESTUDIO DE LA DISTRIBUCIÓN DEL CONTENIDO DE API EN COMPRIMIDOS UTILIZANDO 
ESPECTROSCOPIA RAMAN

Guidance for Industry- Tablet Scoring: Nomenclature, Labeling, and Data for 

Evaluation

905 Uniformity of Dosage Units. 

United States Pharmacopoeia 39.

1216 Tablet Friability

Guidance for Industry- Dissolution Testing of Immediate Release Solid Oral Dosage 

Forms

A validated HPLC method for the 

determination of dimethyl 4,4 dimethoxy 5,6,5 ,6 dimethylene dioxybiphenyl 2,2

dicarboxylate (DDB) with fluorescence detection in raw material and pill form: 

application to an in vitro dissolution test and a content unif

Determination of content 

uniformity of busulfan capsules by liquid chromatography–mass spectrometry

Weight and 

content uniformity of lorazepam half-tablets: A study of correlation of a low drug 

content product

Chemometrics coupled to vibrational spectroscopy and 

spectroscopic imaging for the analysis of solid-phase pharmaceutical products: A 

brief review on non-destructive analytical methods

Quantitative evaluation of drug distribution in 

tablets of various structures via Raman mapping



BIBLIOGRAFÍA

Quantification and spatial distribution of salicylic acid in film tablets using FT-

Raman mapping with multivariate curve resolution

Raman mapping of pharmaceuticals

Recent advances in the applications of vibrational 

spectroscopic imaging and mapping to pharmaceutical formulations

Recent advancement of chemical imaging in pharmaceutical quality 

control: From final product testing to industrial utilization

Raman spectroscopy as a complementary 

tool to assess the content uniformity of dosage units in break-scored warfarin 

tablets

Raman spectroscopy for the analytical quality 

control of low-dose break-scored tablets.

Research Progress of Raman 

Spectroscopy in Drug Analysis

Investigation of drug 

distribution in tablets using surface enhanced Raman chemical imaging

Vibrational imaging of tablets by epi-detected stimulated Raman scattering  

microscopy.



ESTUDIO DE LA DISTRIBUCIÓN DEL CONTENIDO DE API EN COMPRIMIDOS UTILIZANDO 
ESPECTROSCOPIA RAMAN

A new criterion to assess 

distributional homogeneity in hyperspectral images of solid pharmaceutical dosage 

forms

Complementary Near&#x2010;Infrared and Raman Chemical Imaging of 

Pharmaceutical Thin Films

Determining the Distribution of Active Pharmaceutical Ingredients in 

Combination Tablets Using Near IR and Low-Frequency Raman Spectroscopy 

Imaging

Investigation of the 

composition of anabolic tablets using near infrared spectroscopy and Raman 

chemical imaging

Raman chemical 

imaging for spectroscopic screening and direct quantification of falsified drugs

Raman spectral imaging 

technique for API detection in pharmaceutical microtablets

Raman microimaging as an analytical technique for simultaneous 

quantification and localization of active principles in pharmaceutical solid dosage 

forms

Testing the 

performance of pure spectrum resolution from Raman hyperspectral images of 



BIBLIOGRAFÍA

differently manufactured pharmaceutical tablets

Characterization of drug–cyclodextrin formulations using Raman mapping and 

multivariate curve resolution

High-Throughput 

Raman Spectroscopy Screening of Excipients for the Stabilization of Amorphous 

Drugs

Chemical imaging of pharmaceutical granules by Raman global 

illumination and near-infrared mapping platforms

Chemometric approaches to 

low-content quantification (LCQ) in solid-state mixtures using Raman mapping 

spectroscopy

Investigating the relationship between drug distribution in solid lipid 

matrices and  dissolution behaviour using Raman spectroscopy and mapping.

Evaluation of tablet-splitting in patients taking lisinopril for 

hypertension.

Evaluation of 

Certain Pharmaceutical Quality Attributes of Lisinopril Split Tablets

The influence of particle size on the intensity 

and reproducibility of Raman spectra of compacted samples



ESTUDIO DE LA DISTRIBUCIÓN DEL CONTENIDO DE API EN COMPRIMIDOS UTILIZANDO 
ESPECTROSCOPIA RAMAN

A Rational Analysis of Uniformity Risk for 

Agglomerated Drug Substance Using NIR Chemical Imaging

Monitoring of API particle size during solid dosage form 

manufacturing process by chemical imaging and particle sizing





DETERMINACIÓN DEL CONTENIDO DE DOS APIS EN COMPRIMIDOS MEDIANTE NIR

on-line



INTRODUCCIÓN



DETERMINACIÓN DEL CONTENIDO DE DOS APIS EN COMPRIMIDOS MEDIANTE NIR



MATERIALES Y MÉTODOS



DETERMINACIÓN DEL CONTENIDO DE DOS APIS EN COMPRIMIDOS MEDIANTE NIR



RESULTADOS Y DISCUSIÓN



DETERMINACIÓN DEL CONTENIDO DE DOS APIS EN COMPRIMIDOS MEDIANTE NIR

scattering



RESULTADOS Y DISCUSIÓN

scattering



DETERMINACIÓN DEL CONTENIDO DE DOS APIS EN COMPRIMIDOS MEDIANTE NIR

trueness



RESULTADOS Y DISCUSIÓN



DETERMINACIÓN DEL CONTENIDO DE DOS APIS EN COMPRIMIDOS MEDIANTE NIR



RESULTADOS Y DISCUSIÓN



DETERMINACIÓN DEL CONTENIDO DE DOS APIS EN COMPRIMIDOS MEDIANTE NIR



RESULTADOS Y DISCUSIÓN

3.2.2.1. Repetibilidad y precisión intermèdia 

3.2.2.2. Uniformidad de dosis unitarias (UDU) 

Content uniformity Mass 

variation



DETERMINACIÓN DEL CONTENIDO DE DOS APIS EN COMPRIMIDOS MEDIANTE NIR

Acceptance 



BIBLIOGRAFÍA

Near-infrared spectroscopy applications in 

pharmaceutical analysis

Near infrared spectroscopy: A mature analytical technique with new 

perspectives – A review



DETERMINACIÓN DEL CONTENIDO DE DOS APIS EN COMPRIMIDOS MEDIANTE NIR

Principles and Applications of Miniaturized Near-

Infrared (NIR) Spectrometers

Portable Spectroscopy

Hand-held near-infrared spectrometers: State-of-the-art 

instrumentation and practical applications

Portable near infrared spectroscopy applied to quality control of 

Brazilian coffee

Handheld NIRS 

sensors for routine compound feed quality control: Real time analysis and field monitoring

Comparing the analytical performances of Micro-NIR and FT-NIR spectrometers 

in the evaluation of acerola fruit quality, using PLS and SVM regression algorithms

Qualitative and quantitative pharmaceutical analysis with a novel handheld 

miniature near-infrared spectrometer

Pharmaceutical Raw Material Identification Using Miniature Near-Infrared (MicroNIR) 

Spectroscopy and Supervised Pattern Recognition Using Support Vector Machine

Portable near infrared spectroscopy 

applied to abuse drugs and medicine analyses



BIBLIOGRAFÍA

Development, validation and comparison of near infrared and Raman spectroscopic 

methods for fast characterization of tablets with amlodipine and valsartan

In-line quantification of two active ingredients in a 

batch blending process by near-infrared spectroscopy: Influence of physical presentation of 

the sample

Semi-quantitative prediction of a 

multiple API solid dosage form with a combination of vibrational spectroscopy methods

Low level drug product API form analysis - Avalide 

tablet NIR quantitative method development and robustness challenges

Enhancing sensitivity and precision on nir 

reflectance determination of an api at low concentration: Application to an hormonal 

preparation

Simultaneous 

quantification of atorvastatin and amlodipine in powder blends for tableting by NIR 

spectroscopy and chemometry

Development of a NIR-based blend uniformity method for a 

drug product containing multiple structurally similar actives by using the quality by design 

principles

Simultaneous quantitation of five active principles in a 

pharmaceutical preparation: Development and validation of a near infrared spectroscopic 

method

Evaluation of NIR and Raman spectroscopies for the quality analytical control 

of a solid pharmaceutical formulation with three active ingredients.

Anticonvulsant and proconvulsant effects of 



DETERMINACIÓN DEL CONTENIDO DE DOS APIS EN COMPRIMIDOS MEDIANTE NIR

tramadol, its enantiomers and its M1 metabolite in the rat kindling model of epilepsy

Comprehensive quantum chemical 

and spectroscopic (FTIR, FT-Raman,1H,13C NMR) investigations of O-desmethyltramadol 

hydrochloride an active metabolite in tramadol - An analgesic drug

Strategies for 

constructing the calibration set in the determination of active principles in pharmaceuticals 

by near infrared diffuse reflectance spectrometry

Influence of the procedure used to 

prepare the calibration sample set on the performance of near infrared spectroscopy in 

quantitative pharmaceutical analyses

Joint parameter confidence regions improve the power of parametric 

regression in method-comparison studies

ICH Q2 (R2) Validation of Analytical Procedures

Guideline on the use of Near Infrared Spectroscopy (NIRS) by the Pharmaceutical 

Industry and the Data requirements for new Submissions and Variations

Chapter 2.9.40. Uniformity of dosage units







CONCLUSIONES



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


	Títol de la tesi: Aplicación de la espectroscopia vibracional
como técnica de control en la industria
farmacéutica
	Nom autor/a: Judit Puig Bertotto


