THE IMPACT OF
PﬂH AMA TECANDLOBY

DN COSMETIDS
ADVANCEMENTS AND INNOVATIONS

Editors:
Sudhanshu Mishra
Shivendra Mani Tripathi
Smrriti Ojha
Shom Prakash Kushwaha.
Bentham Books



The Impact of Pharma
Technology on Cosmetics:
Advancements and Innovations

Edited by

Sudhanshu Mishra, Shivendra Mani Tripathi

Faculty of Pharmaceutical Science
Mahayogi Gorakhnath University, Gorakhpur
Uttar Pradesh, India

Smriti Ojha
Department of Pharmaceutical Science & Technology
Madan Mohan Malaviya University of Technology
Gorakhpur, Uttar Pradesh, India

&

Shom Prakash Kushwaha

Faculty of Pharmacy, Integral University
Lucknow, Uttar Pradesh, India



The Impact of Pharma Technology on Cosmetics: Advancements and

Innovations

Editors: Sudhanshu Mishra, Shivendra Mani Tripathi, Smriti Ojha and Shom Prakash Kushwaha
ISBN (Online): 979-8-89881-072-6

ISBN (Print): 979-8-89881-073-3

ISBN (Paperback): 979-8-89881-074-0

© 2025, Bentham Books imprint.

Published by Bentham Science Publishers Pte. Ltd. Singapore, in collaboration with
Eureka Conferences, USA. All Rights Reserved.

First published in 2025.



BENTHAM SCIENCE PUBLISHERS LTD.

End User License Agreement (for non-institutional, personal use)

This is an agreement between you and Bentham Science Publishers Ltd. Please read this License Agreement
carefully before using the ebook/echapter/ejournal (“Work”). Your use of the Work constitutes your
agreement to the terms and conditions set forth in this License Agreement. If you do not agree to these terms
and conditions then you should not use the Work.

Bentham Science Publishers agrees to grant you a non-exclusive, non-transferable limited license to use the
Work subject to and in accordance with the following terms and conditions. This License Agreement is for
non-library, personal use only. For a library / institutional / multi user license in respect of the Work, please
contact: permission@benthamscience.org.

Usage Rules:

1. All rights reserved: The Work is the subject of copyright and Bentham Science Publishers either owns the
Work (and the copyright in it) or is licensed to distribute the Work. You shall not copy, reproduce, modify,
remove, delete, augment, add to, publish, transmit, sell, resell, create derivative works from, or in any way
exploit the Work or make the Work available for others to do any of the same, in any form or by any
means, in whole or in part, in each case without the prior written permission of Bentham Science
Publishers, unless stated otherwise in this License Agreement.

2. You may download a copy of the Work on one occasion to one personal computer (including tablet,
laptop, desktop, or other such devices). You may make one back-up copy of the Work to avoid losing it.

3. The unauthorised use or distribution of copyrighted or other proprietary content is illegal and could subject
you to liability for substantial money damages. You will be liable for any damage resulting from your
misuse of the Work or any violation of this License Agreement, including any infringement by you of
copyrights or proprietary rights.

Disclaimer:

Bentham Science Publishers does not guarantee that the information in the Work is error-free, or warrant that
it will meet your requirements or that access to the Work will be uninterrupted or error-free. The Work is
provided "as is" without warranty of any kind, either express or implied or statutory, including, without
limitation, implied warranties of merchantability and fitness for a particular purpose. The entire risk as to the
results and performance of the Work is assumed by you. No responsibility is assumed by Bentham Science
Publishers, its staff, editors and/or authors for any injury and/or damage to persons or property as a matter of
products liability, negligence or otherwise, or from any use or operation of any methods, products instruction,
advertisements or ideas contained in the Work.

Limitation of Liability:

In no event will Bentham Science Publishers, its staff, editors and/or authors, be liable for any damages,
including, without limitation, special, incidental and/or consequential damages and/or damages for lost data
and/or profits arising out of (whether directly or indirectly) the use or inability to use the Work. The entire
liability of Bentham Science Publishers shall be limited to the amount actually paid by you for the Work.

General:

1. Any dispute or claim arising out of or in connection with this License Agreement or the Work (including
non-contractual disputes or claims) will be governed by and construed in accordance with the laws of
Singapore. Each party agrees that the courts of the state of Singapore shall have exclusive jurisdiction to
settle any dispute or claim arising out of or in connection with this License Agreement or the Work
(including non-contractual disputes or claims).

2. Your rights under this License Agreement will automatically terminate without notice and without the



need for a court order if at any point you breach any terms of this License Agreement. In no event will any
delay or failure by Bentham Science Publishers in enforcing your compliance with this License Agreement
constitute a waiver of any of its rights.

3. You acknowledge that you have read this License Agreement, and agree to be bound by its terms and
conditions. To the extent that any other terms and conditions presented on any website of Bentham Science
Publishers conflict with, or are inconsistent with, the terms and conditions set out in this License
Agreement, you acknowledge that the terms and conditions set out in this License Agreement shall prevail.

Bentham Science Publishers Pte. Ltd.

No. 9 Raffles Place

Office No. 26-01

Singapore 048619

Singapore BENTHAM
Email: subscriptions@benthamscience.net SCIENCE



CONTENTS

FOREWORD L.t
PREFACE ...
LIST OF CONTRIBUTORS ...

CHAPTER 1 THE INTERSECTION OF PHARMACEUTICAL AND COSMETIC

TECHNOLOGIES ... s

Abdul Hafeez, Syed Misbahul Hasan, Shom Prakash Kushwaha, Archita Kapoor,
Nargis Ara, Ghazala Noor and Ambreen Shoaib

INTRODUCTION .o

CHALLENGES IN THE DEVELOPMENT OF COSMETICS ..o
CONCEPT OF PHARMACEUTICAL TECHNOLOGIES IN THE COSMETICS ..

IMICTOCINUISIONS ...viivieiiieiiieiieeiee et ettt et eeteeteeveebeeebeesaeeaseesbasseesseesseeseesseenseenseenseesseens
LIPOSOIMIES ..ttt ettt sttt sttt

NIOSOMES ....cevvvenrvireierienrnnn
Solid Lipid Nanoparticles ............
Nanostructured Lipid Carriers

NANOCAPSULES ...ttt ettt ettt sttt
DENAIIMETS ...oviiiiiiieiicie ettt ettt ettt e e be e b e ebeeaseenseeaseeseesasesseesssenseenseenns
NANOCMUISION ...eouviiiiiiiitieie ettt ettt ettt e ebe et e et e ebeeaeeeseesaeeasesseessseseesseeseenseas
CUDOSOIMES ...uviivvieirieeiieite et eite et e ete e et e eteeeteebeeseebeeaseeaseesseesseessesssesseessseseesssenseesseensenseas

PHARMACEUTICAL TECHNOLOGY-MEDIATED COSMETICS WITH

APPLICATIONS .ottt ettt ettt ettt ettt b et ea e
NIOSOIMIES ...cniiiriititeicetet ettt ettt ettt ettt ettt ettt st b et st e b et ne
Anti-aging and Skin WRIteNING ............cccccoeeveeiiiiniiinineienectreneeeneee s
ARLI-SCAPTING ettt ettt sttt e e ae

Herpes Labialis ...
Hair Serum —......................... OO
Liposomes
Anti-aging Formulation

HAIP CAFE ...ttt ettt te e st sbe e et e e abeeesaaeenseas

Wrinkles ......
Acne ............
Psoriasis ...

Solid Lipid NanopartiCles ..........cceeeeieieieiieiieieieniesiesiesieseeeteeeeestestessesse e ssesseeneensenes
SUIDUITL .ottt ettt ettt et et et e s te st e sbesseeseeneaneens

Nanostructured Lipid Carriers ...................
Anti-aging and Antioxidant Effect ...
Nanocapsules .......ccoeceveeenenerinencnennencnn

Anti-aging and SUNDUFTL ...........cccc.coverioininiiiniciiinie ettt
DENAIIMETS ...ttt sttt sttt sttt st ebe e

Antioxidant, Antibacterial and Anti-aging ...
Nanoemulsions ...............
Skin Whitening .....

SUNDUFTL .ottt ettt et et b e e aeeabeetaeeseeetsesseeeteenreensean
CUDOSOIMES ...uviiuvieirieerieite ettt e et e et e et e eteeeteebeeseebeeabeeaseesseesseessesssesseessseseenseenseenseensenseas

Acne and Anti-aging ....................
Silver and Gold Nanoparticle
Anti-dandruff .........ccocevvenencnn.

LeISRMANICIAQL ..ottt ve v




Antioxidant, Skin-lightening, and SUNSCIEEN ............cccceeceeiiviiveniiiiiieieieeeeseeeae 21

IMHCEILES ..ttt ettt b e eb e bt et ettt bt bt eb e ebe et e et et e ntenae et 21
ARBIFUNGAL ..ottt sttt sttt 21
CONCLUSION ..ottt ettt sttt ettt et a bttt et b bt e et bt nsebeseesaenes 21
REFERENCES  .....coiiiiiiiiiitnetctr ettt ettt ettt skttt ettt sttt na b 22
CHAPTER 2 ROLE OF MICRO AND NANO-FORMULATIONS IN COSMETICS ................. 27
Surabhi Shakya, Alka Yadav and Amit Kumar Verma
INTRODUCGTION ..ottt ettt sttt be et beienen 27
NOVEL TECHNOLOGY IN COSMETICS .. 31
NANO-TECHNOLOGY IN COSMETICS .....ccooooiiiiiiiinineieiiineeictneeieneeeneneesees et seeneneenens 33
NOVEL CARRIERS FOR DELIVERY OF ACTIVE COMPONENTS .......cocccconneiennnen 35
INIOSOITIES ..uviitinietite sttt ettt t ettt s et et s et e be e enan
Liposomes
Photosomes ...
Ethosomes
Phytosomes
Ultrasomes ...
Ethosomes
Solid Lipid Nanoparticles .....
INANOSPIETES ...venviiiiiiiieiietet ettt ettt b e bt et ettt s bt s bt b e bt e st et e b et e b e sbesbeebeeneene 38
INANO-SPOIIZES .euveereeieuieutetetentesteste et ettest et et e stesbe et e ebeebeestestenbenbesbesbeebeeseestenbententeseeseesbeebeemeens 38
NANOPATTICIES  ..evvevtiniiniitiieeteet ettt ettt ettt b e e bbbt et e s e b et e saestesaeebeebeene 39
IMECTOCTIULISION .ottt ettt ettt ettt b et et et e st st e e ebeseeneeteneenens 39
Components of MiCIOSMUISION ......c.ooirieiriiiiiieieie ettt 39
QL PRASE ..ottt bttt ettt ettt st 39
SUFFACIANES ..ottt ettt et ettt eee s 40
CO-SUFTACIANES ...ttt ettt ettt b ettt enenas 40
IMPORTANCE OF MICRO AND NANO-FORMULATION IN COSMETICS .................... 41
SAFETY ASSESSMENT OF MICRO AND NANO-FORMULATIONS IN COSMETICS 43
CONCLUSION ..ottt ettt ettt b ekt b ettt s s seenaenen 43
REFERENCES .......coiiiiiieieetne ettt ettt sttt enenean 44

CHAPTER 3 ARTIFICIAL INTELLIGENCE IN COSMETIC PRODUCT DEVELOPMENT 48
Ajay Kumar Shukla, Aarti Tiwari, Vimal Kumar Yadav, Rama Sankar Dubey and

Manoj Kumar Mishra
INTRODUCGTION ...ttt ettt et et e s e s et e e seetene e eseseneneas 49
OBUJIECTIVES ..ottt ettt s et st e st e s et e s e e s et e st e esesesesesenan 50
ANALYSIS OF DATA AND CONCLUSION ....ciiiiiiiieeieeeieese et 50
PRODUCT DEVELOPMENT FOR COSMETICS .......cocooiiiiieieieeeeeieeeiee e 51
CoSMELICS DEVEIOPIMENT ....vivieeieeieiieiieieieeete ettt et e st et sbeereeseesaessessessessessessessesseeseens 51
Sensitization Testing ......... . 52
SKIN ASSESSMENT .......ccocoovveenennee. .. 54
SKIN CONDITION DIAGNOSIS ..... .. 54
Single Condition DIa@NOSIS .......ceecvevverieriiriietietieieietestesiestestesre e seeeseeseesaessessessessesseesessesssenes 55
Conditions Localization and DeteCtion ............cccoeoirerirerieinineire e 56
SEVETIty ESHIMAION ..c.viciiiiieiieiieieiieieieiest ettt ettt et et testesteeseesaessesessessesseeseesaaseeneas 57
TREATMENT RECOMMENDATION ..ottt 58
DETERMINATION OF TREATMENT OUTCOME .......cccoooiiiiiiieieeee e 59

APPLICATIONS OF AI IN THE BEAUTY INDUSTRY ...cooiiiiiiiiiiieeencncneneeeceeene 61
Al's Advantages for the Cosmetic INdUSEIY: .....c.ooviiiiiiiiiiiiice e 61
Al's Challenges in the Cosmetic INAUSEIY: ....ccooveviiiriiiiiniice e 61



Customization of Beauty Products .........ccccoceviririniniiiiieicieeresese e 62

Improved Accuracy and SOIULIONS ......c.ceerieiiiieiienieneereseeee ettt 62
Product Development EffiCIENCY ......cccevieviiiirininiiieetceeesee e 63
Improved Client RelationShip ........coooeiiiiiiiiiiiieeeeeee s 64
Improved SuStainability ........coccoeririiiiiiieeeee e 64
FUTURE PROSPECTIVE 65
CONCLUSION ..ottt ettt ettt bttt et a btttk et b bt e et bt nsebeseenaenes 65
ACKNOWLEDGEMENT  .....ocoiiiiiiiiiiiininieieintnetetre ettt bttt ettt saenes 66
REFERENCES .....coiiiiiiiiiiectr ettt ettt ettt bttt naenes 66
CHAPTER 4 ADVANCES IN HAIR CARE PRODUCTS UTILIZING PHARMACEUTICAL
TECHNOLOGY ..ottt ettt ettt sttt skt b et b e s bt ee 71
Farogh Ahsan, Tarique Mahmood, Abdul Rahman Khan, Shahzadi Bano and Jamal
Akhtar Ansari
INTRODUCGTION ..ottt ettt ettt
HISTORY OF HAIR CARE ..ottt ettt
Historical Roots: Ancient Rituals and Natural Remedies .........c.ccccooirevireineneicneeenece
The Rise of Modern Hair Care: 19th to 20th Century Transitions  ........

Scientific Innovations in Hair Care: The Late 20th Century Onwards
NANOTECHNOLOGY IN HAIR CARE: REVOLUTIONIZING TRESSES WITH

PRECISION .ottt ettt ettt ettt et et b e s bbbt ebe e bt et et et et e sbeebeebeebeenees
Understanding Nanotechnology in Hair Care ...........cccoceveeneoiiineinieeeececeeeeceeceees
Benefits of Nanotechnology in Hair Care ..........ccccoeveiineinenenene
Scientific Advancements Driving Nanotechnology in Hair Care ...

Challenges and Ethical Considerations .............ccocecevcereierenineneenns

BIOTECHNOLOGICAL INNOVATIONS IN HAIR CARE ..ot
Biotechnologically Derived Ingredients in Hair Care ...........coceceverieineinenecrieeeeeeeeee
Bioactive Compounds and Their Impact on Hair Health ...........ccccoiiiiiiiiiiiiceee
Biotechnological INNOVATIONS  ........ccciuirieiiieiriiieirteie sttt
Future Directions and Challenges

DRUG DELIVERY SYSTEMS FOR SCALP HEALTH ......ccccooiiiiiiiiiiiiinenceeeeee
Advanced Delivery Systems for Active Ingredients: Unravelling the Intricacies .................. 81
Targeted Delivery for Addressing Specific Scalp Conditions: Precision in Action ............... 82
Challenges and Future PErSPECtIVES .......ccovueirerieirieieiiieiieieceie ettt 82

CUSTOMIZED FORMULATIONS FOR PERSONALIZED HAIR CARE ... 83
Personalized Hair Care: A Pharmaceutical Approach ........c.ccccoceeeeieineneineineeceeceees 84
Personalized Formulations AdVantages ..........cccoceoeeireeieerieinieceieeeeese et 84
Implementation of Personalized Formulations: Challenges and Solutions ...........cc.cccceeenene 84

STEM CELL TECHNOLOGY IN HAIR REGENERATION .......ccccocooiininininiiicicncncnenene 85
Utilizing Stem Cells for Hair Growth: An OVEIVIEW ......cccecevieiriiiirinieinieieeseceie e 85
Clinical Studies and Advancements in Stem Cell-Based Hair Care: A Scientific Journey .... 86
Challenges and Future Directions in Stem Cell-Based Hair Care ...........cccocecevevininecinenenne 86

Optimizing Delivery Methods .............cccocviviiiniiieiiiiiiiseseneeeeeeeeeetete e 86
Long-Term Safety and EffiCacCy .......coooeoiieoieinieiieieeeetee et 86
Ethical CONSIAETALIONS .......cc.cceeeiiiiiiiiiinieiieieieetetetete ettt 86

PEPTIDE-BASED HAIR PRODUCTS ...ttt 87
The Role of Peptides in Strengthening and Nourishing Hair .........c..cccooeoeiniininninninene 87
Peptide Formulations for Hair Repair and Anti-Aging ........ccccoceveerinrineeneieeseeseeene 87
Peptide Efficacy in Causing Hair Care ..........cccocooeirerieineiieeiesecieee et 88
Peptide-Based Hair Care Challenges and Future Directions ... 88

PHARMACOGENOMICS IN HAIR CARE ... 88



Understanding Genetic Factors Influencing Hair Health ... 89

Development of Products Based on Individual Genetic Profiles .........cc.ccccoceevieiieviinencnicnene 89

Pharmacogenomics in Hair Care ..........cocceeeieieiieniineneneneeeetetetee ettt 89

Future Directions in Pharmacogenomics in Hair Care .........cc.coceoevevenenenenenienicnienenenne 90

CLINICAL TRIALS AND EVIDENCE-BASED HAIR CARE .........cccccoviiiinniiincccnnee 90

Importance of Scientific Validation in Hair Care Products

Overview of Recent Clinical Trials in Hair Growth Promoters ..........c..ccccoeoiniiiincininne 90

Evidence-Based Hair Care ...........ccccocoiiiiiiiniiinicieenieceeeeeeeeeee et 91
CHALLENGES AND FUTURE DIRECTIONS IN THE ADVANCES IN HAIR CARE

PRODUCTS UTILIZING PHARMACEUTICAL TECHNOLOGY ......ccccoveiiinniriennenenens 92

Challenges in Integrating Pharmaceutical Technology .

Formulation Stability and Compatibility .........ccccocevvvieiiiiininienenineceeeeese e

Regulatory COMPLIANCE ...........ccoceeieieiiiiiiieesesest ettt

Consumer Education and Perception ...............ccccceeveeeinieieeeeieienieneseneseeeeeenees

COSt IMPLICATIONS ..ottt ettt

Addressing Challenges and Charting Future Directions ...

Innovations in Delivery Systems .........ccccceveeeenenne.

Advancements in Analytical Techniques ...

Public Awareness CAMPAIGNS  .......c.cceeeeerieirieieieiesieiesee sttt sae e

Investment in Research and Development ...............ccccceoevvevvenienenciinienicneneneseseeeeaeen

The Future Landscape: Ongoing Research and Speculations

Personalized Formulations Based on Genetic Insights

Sustainable and Ethical Practices .................ccocoevreenenecencnieencieeceeeeenenns
Integration of Artificial Intelligence (Al) for Personalized Recommendations ............ 94
CONCLUSION ..ottt ettt ettt bttt ettt a btttk et b bttt b et nseneseeseenes 94
REFERENCES .....coiiiiiiiiietctr ettt bttt ettt sttt bttt ettt naenes 95
CHAPTER 5 IMPACT OF PEPTIDE TECHNOLOGY ON ANTI-AGING PRODUCTS .......... 103

Sharda Sambhakar, Bishambar Singh, Swati Kumari, Juhi Sahay, Kanika Saloni Pandey and
Shivendra Mani Tripathi

INTRODUCGTION ..ottt sttt ettt 103
IMPACT OF AGING ON THE SKIN ...ccocoiiiiiiiiiiinieeinecitenereeresseseiet et sseseeesessesesenene 104
AGING MECHANISMS ..ottt sttt ettt st ebe e naeneneas 106
Somatic MUtation TREOTY ......ccoiuiiiiieieie et 106
Telomere Loss Theory
Mitochondrial Theory/Free Radicals and Oxidative Stress Theory ..........cccccoveviienecnennn 106
Theory of Altered Proteins and Waste Accumulation ..........cceceeveirieninenecnieeeseceecenne 106
Network Theories 0f AZING ...oo.eiiiiieiieieee ettt
Theory of Inflammation .........ccoooiiiieiiiee e
Photoaging Theory ........cccoceovveneiencnenenecreceees
Theory of Non-enzymatic Glycosyl Chemistry
PEPTIDE TECHNOLOGY ....ccccooveiinnecinircircnenens
CLASSIFICATION OF PEPTIDES. .....ccocooiiiiiiiiiiiieceinecittretceessereiet et ee 109
Bi0ACtVE PEPLIAC ....viuieiiiiieiiiei ettt aene 110
SIGNAL PEPHIACS ...ttt 110
CATFIEE PEPIIAECS ...ttt sttt 116
Enzyme Inhibitor Peptides ...........cccocovoiiiienieieiiiiiiinienienenieeteteteteee e 117
Neurotransmitter INhibitor Peptides ..............ococvoevveroeiiivieniinininieieeeieeeiesesenienae 118
ANLIOXIAANT PEPIIAES ...ttt

Glutathione .....................
Antimicrobial Peptides




Other PePHides  .........ocooevueiuiiiiiiiiiiiisteteee ettt sttt 121

Combination of Anti-aging Peptides ..........cceoiieririniinieniiieteteeeeeeeeeeee e 121
CHALLENGES IN PEPTIDE DELIVERY .......ocooiiiiiiiiieiiceeeeeeee ettt 121
(0020103 51515 [0 )1 [ USSR 122
REFERENCES ..ottt ettt ettt e et e et e eaeeeaeeeteeeteeaeeseeseeneeenseenseeneeeaeas 122

CHAPTER 6 NATURAL INGREDIENTS IN PHARMACEUTICAL TECHNOLOGY FOR
COSMETICS ..ottt ettt e et e et e e e et e et e e eaeeeteeeteeseense et e eneeeaeesseeeseenseeessenseennen 128
Mo. Shahanawaz, Kuldeep Singh, Suvaiv, Shom Prakash Kushwaha, Arun Kumar and
Saud Ahmad
INTRODUCGCTION ..ottt ettt et e e ae e et e et e e e e eateeteeesseeseeeseeeseeseenseennean 128
BENEFITS OF HERBAL COSMECEUTICALS AS COMPARED TO SYNTHETIC ......... 130

Natural Products

Safe for Use ..........

Suitable for Skin

Budget-Friendly

CrUelty-Free TESTINE ....eoveuiiieietiieiieteeet ettt ettt ettt et eeneeteneenens 131
NATURAL ANTIOXIDANTS IN COSMETICS ... 132

NAtUral SUITACTANTS .......ooveiieiiciiieiecte ettt ettt et e e e et e et e eaeeeaeeeteeeseereeneenreenees 134

EXTOLANES ...oviieieiiecee ettt ettt et e et e et e et e e te e ereeeteeeteeteeseenteeneeenreeneeeneens 136

PADAYA ..ottt 137
PIREAPPIE ...ttt 138
WAINUE SREIL ...ttt e e e e et e e e e eteeeeaaaeens 138

HUMECTANTS  ..ooiiiiiiiiiecee ettt ettt et e et e e tt e e et e e e taeeeaeeestseeeseeeesseeessaeanseens 139

SKINCATE ...ovveieveeeieeeeeeteeete ettt et eee et e et e et e eaeeeteeeaeeeaeeteenseeaseeaseeseeesseeseeesseseenseenseenseenseeneeereens 140

Dry SKin TTEAMENT ....c..ooveriiriiriiiieiiiieieteeteet ettt ettt ettt sbe e 141

CASTOT Ol ..ottt e e et e e tte e s ate e e aeeeetseeeateeeteeeneeas 142
COCOA BULLEE ...t e et e e e e ae e et e e eaaeeeateeeaneeeeaaeesaseeeaseas 143
MANGO ..ottt st et
Sunflower
COCONUE Ol ..ottt ettt e e e e te e e taeeeaae e sateeereeesaseeaans 144
Acne, Spots, and PIMPIES ....co.coiiiiiiiiiiiiic e 144
AFECIISTA ..ottt ettt e e et e e et e et e e tae e e aaeeebeeetaeeeateeeareeeesseens 144
BASIL oottt et e et e e e te e e at e et e eaaaeaans 145
Pea
PUIMPKII ..ottt ettt 145
OFEOM .ot e e et e et e e e te e e te e e eateeeateeeteeetteeeateeeaseeesseeeaseesnseeanaeeas 145
Free-radical Scavenging Effects ........ccocooiiiiiiiiiiiie e 146
TOA .o e e e — e e e e —a e e e e ataae e e tbae e e e abaaaeeataaaeeennraaeeeaaes

Grape Seed ..................
Anti-inflammatory Effects ...
Red Clover ...................
CRAMOMILE ...ttt sttt
JOJOBDA ..o
Skin Protection
Aloe Vera ....
Hair Care .....cccoeveuenee.
Hair COIOTING ..ottt
Dandruff Treatment
HERBAL PRODUCTS FOR DENTIFRICES ...........ccccooiniiiiiiineienneeeneeeeeseeneveenenene 153
CHALLENGES BEHIND THE USE OF NATURAL INGREDIENTS IN COSMETICS ..... 154



SEADIIILY  o.veeinitetetcire ettt etttk b et
EETICACY ettt bbbttt ettt
SUPPLY CRAIN .ttt sttt ettt e bbb b sbe et e ene
ST EEY ittt b e bbbttt b bbb beeaeeas
COST ittt ettt a et a e b ettt
Regulatory Compliance .
CONCLUSION ..ottt ettt ettt bttt et a btttk et b bt e et bt nsebeseenaenes
ACKNOWLEDGMENTS ..ottt ettt ettt bbbttt et s s eaene
REFERENCES .....coiiiiiiiiiiectr ettt ettt ettt bttt naenes

CHAPTER 7 PHARMACEUTICAL TECHNOLOGY IN IMPROVING SUN PROTECTION
PRODUCGTS oottt ettt et et e et e et e et e e teeeteeeaeeeteeteenseenseenseeneeeateeseeessenseeessenseennenn 164
Surabhi Rashi, Virendra Kumar Singh, Ramesh Kr. Singh, Smriti Ojha, Hiteshkumar A. Patel
and Jayvadan K. Patel

INTRODUCGTION ..ottt sttt ettt ettt seaeen 164
SUN PTOTECTANTS ..ottt 165
SUNSCIEEINS ..ttt a e se e e eeens 166
HISTOTY ettt ettt etk et s et e e bt et e st be st e st b e st e be s e s et eneebe s eneatene 167
ClaSSIFICALION ...euvvviniieieiiirietetreet ettt ettt ettt a et et b et b e nebesenenaenen 169

Mechanism of PROLOPFOIECHON  .........cccceeueireieiieieiieie ettt 169
OFGANIC SUNSCTOMS ...ttt ettt sttt sttt sae e 170
INOTGANIC SUNSCIEEMNS ...ttt sttt 171

Hybrid Sunscreens
PHYTOCONSTITUENTS ...

IMPORTANCE ......................

FORMULATION oottt e e et e et e e et e eeteeeetaeeeaaeeeteeeetaeessseeesaeensseeannes

EVALUATION ..ottt e e ettt e e te e e te e e tae e eabeeeabeeeetaeeeaveesareeensneens
Guidelines for Evaluation Of SUNSCIEENS ........c.eccvieiuiecieeieeeeeeeeeeeeeeee e ettt ereeeveeereere e 176
Measurement for Determining the Efficiency .........cccocveoiineiiniininieeceeecee 177
Sun Protection Factor
Persistent Pigment Darkening (PPD) ......cccooiiiiiiinieieeeeeeeee e 178
Immune Protection FACIOT .........cooouiiiiiiiieeceece ettt ettt 179

TRADITIONAL ADVANCED IMPROVEMENTS ... 179
NANOEIMUISIONS ...veiiviieviiieeee ettt ettt et e et e et e et e eteeeaeeeteeete e teeseenseenseenseeseeesseeseeessenseeneean 179
Sunsphere
Transfersomes (TF) ....cvcoioiieieiieceeeeetct ettt v e sttt ess e b ebesbesbesseesaesaesnens 180
ELROSOMIES ...ttt ettt et e et e et e e e eta e e e aae e ebeeeaae e eabeeereeeaaaaeaas 181
TranSEtNOSOMES ......cccueiiiuiiiiiiiieiie ettt et e et e et e e e tbe e et e eeteeeetteeeabeeeeaeeeesseeenseeeesseessseeannes 181
INTOSOIMES ...vveeeeeeeeeeeeeeeeeeteeeteeeteeete e et eeteeteeeeeseeeaeeeseeeseeesseessaseenseenseensesaseeseeessenseeessenseenssenseennes 181
INANOSPOIIZES  ..vvenvenreierieritetteitetert st st st e e bt ebt et e e st e e st e sbe s bt sbesbe e bt e st et et e saesaesbeebeebeeseentensensennennes 182

Hydrogels .........

Solid Lipid Nanoparticles ............ .. 182
Nanostructured Lipid CarTierS .......cccocereireririnieiiieieestee sttt ettt seeseseeeenens 182
Polymeric NanopartiCIes .........coeoeereirinieirieieie ettt 183
Mesoporous Silica NanopartiCles .........cceoeireirireineieeneceieee et ene 183
INANOCTYSTALS .euvititieiieiietet ettt ettt b e s bt ettt e et stesaeseesbeebeeneene 184
Gelatin-based NanopartiCles ..........oceoeireireirinieiieete e 184
CONCLUSION ..ttt ettt sttt ettt b et a ekttt b et ns s senenaenen 184
REFERENCES ...ttt sttt ettt e b e bt ettt ne st et 185

CHAPTER 8 GENE THERAPY: REVOLUTIONIZING THE BEAUTY INDUSTRY WITH
COSMETICS et 191



Ganesh Sonawane, Arshi Khanam, Shweta Sharma, Kajal Pansare, Ritu M. Gilhotra and

Prashant Kumar Dhakad

INTRODUCGTION ...ttt ettt ettt ettt ettt bt s ekt be bt e et seenenenn 191

FUNDAMENTALS OF GENE THERAPY  .....ccconiiiiiiiiiiinncittneeeesteeee ettt eneneen 192
Principles of Gene Therapy in COSMELICS ....cc.evveruerieririeieienieneeieete ettt 192
Types of Gene Therapy Techniques

GENE AUZMENIALION ...ttt ettt et a et sbe e eaeens

Gene Editing (e.g., CRISPR-CAS9) ...c..coeviiiiiiiiieieieeeeesese ettt 193

Gene Silencing (e.g., RNA INIErference) ..........cocouuvumininveneneeiieiiesiesieneneneneseeeens 193
Safety Considerations and Ethical Implications .........c.ccoceeveeiiiiieiiinininininiecieeeesesiee 193

SKIN BIOLOGY AND GENETIC FACTORS
Genetic Factors Influencing Skin Appearance and AZING .......ccceceeeririeieiienenienenencneeeene 194
Importance of Gene Expression in Skin Health and Appearance ...........ccccoceveeveevievienenenenne 195

APPLICATION OF GENE THERAPY IN COSMETICS ......cocceciiiiiiiinnieiinncceneeecnenenes 195
Targeting SKin AZINE ....ooveveiiiiiieieet ettt ettt et ettt s sbe b ebeeneens
Treatment of Skin Conditions ..

Hair-related Applications .........

CHALLENGES AND FUTURE DIRECTIONS IN COSMETIC GENE THERAPY ............ 199
Regulatory Challenges in Applying Gene Therapy to COSMELICS .....ccevververerereeieneenienienaens 199
Ethical Considerations Regarding Cosmetic Gene Therapy .......c..cccceceveevievienenenenencnenneens 200

FUTURE PROSPECTS AND POTENTIAL BREAKTHROUGHS ........ccoccccoonniiinncicnnn 201

CONCLUSION ..ottt ettt ettt ettt ettt et et a b sttt ettt b bttt b et nsebeseesaenes 202

REFERENCES  ....coiitiiiititnetctrn ettt ettt skttt ettt naenes 202

CHAPTER 9 HERBAL INGREDIENTS FOR HAIR CARE PRODUCT DEVELOPMENT ..... 206

Chanchal Sharma, Saumya Das, Shubham Bhatt and Manas Kumar Das

INTRODUCGTION ..ottt ettt et be e seieen 207

ANATOMY OF HAIR STRUCTURE AND ITS AFFECTING FACTORS .......ccccccccennenenne 208
SrUCTUIE OF HAIIS ...vveiiiiciciieictceietect ettt ettt n 209
Factors Affecting Hair and its Growth ...

GONELICS .ottt ettt ettt et et b e bbbt be et et te e b nne s 210
DUEL ..ottt etttk 211
SIFOSS ettt b e h e bbbttt et ae e nne s 211
HOFIONES ...ttt 211
Scalp
HYAFALION ..ottt 211
HEAL ...ttt bbbttt 211
CREMICALS ...ttt sttt ettt st sae st 211
SIPIING ettt bbbttt st 212
Health CONAILIONS  ......co.oouevueiiiiiiiiiiiiieeetetete ettt st 212
Medications  ............. 212
Environmental FACIOTS ........ccoocueoueouiviniiniiiniieeteteteseseee ettt 212
HairCare ROULINE ...........ccucouevuiviiiniiiiiieieteteteste sttt ettt 212

IMPORTANCE AND APPLICATIONS OF HERBAL INGREDIENTS ..........ccccccvvveennne. 212

Moisturizing and Hydrating Properties
Strengthening and Nourishing Effects
Antioxidant Benefits ..........cccocecevccennnenee
Soothing and Calming Effects ........ccoeoiiiiiiiniiiiiee e
SELECTION OF HERBS FOR SPECIFIC HAIR PROBLEMS ..........cccooiiinininininneee 215
EXTRACTIONS AND INFUSIONS METHODS FOR HERBAL EXTRACTS ..........c.c...... 217




FORMULATION TECHNIQUES, QUALITY, AND SAFETY PARAMETERS FOR

HERBAL PRODUCTS ..ottt sttt 218
FUTURE TRENDS IN HAIR CARE PRODUCTS ..o 218
CONCLUSION ettt sttt b e st ebe e saens 219
ACKNOWLEDGEMENT ..ottt 219
REFERENCES ... ettt sttt st sttt saes 220
CHAPTER 10 USE OF FRAGRANCE AND AROMA IN COSMETIC PRODUCTS FOR
MOOD SWINGS AND WELL-BEING ... 223

Phool Chandra, Neetu Sachan, Himanshu Sharma, Anurag Verma, Abeer Hashem and
Elsayed Fathi Abd Allah

INTRODUCGTION ..ottt et et ettt b e bttt e b e st e saesaesaeebeeneene 224
BACKGROUND AND EVOLUTION OF FRAGRANCE IN COSMETICS ... . 224
Purpose and SCOPE ......coverieririririeicceer e .. 225
Significance of Addressing Mood Swings and Well-being ..........c.cccoevrineiininniineieene 226
SCIENCE OF FRAGRANCE ....oooiiiiiiiiiieeeesese ettt ettt 227
The Olfactory System and Brain .........c.ccccoeoiiiroineeiee e 227
Psychological Effects 0f ATOMAS .......cccoiiiriririeiiiieiieseeeeeeeeee e 228
Aromatherapy Principles and Practices ...........cccoceoerunee. .. 230
ESSENTIAL OILS IN COSMETIC FORMULATIONS ..... .. 230
Overview of ESSENtial OIS .......ccoeeeriririeeninieieiiirieieereneieeire ettt st eesseneseens 231
Extraction and Production PrOCESSES ..........cocveueiririereirinieuiininieretnreieietneeieveeseeseveessenesenenes 232
Therapeutic Properties of Key Essential Oils .. .. 233
FRAGRANCE AND MOOD SWINGS ..ottt 233
Understanding the Link Between Fragrance and Emotions ...........ccceceveineninenecncceeenes 234

Specific Fragrances for Mood RegUIation ...........ccccooieiiiiiiinieinieeeeeeeesecee e
Lavender for the use RelaXation ..........ccccveieueiriniereininieieinincectne ettt eneseseseenes
Citrus fOor INVIZOTAION ......e.iiuiiiiiiieiitie ettt sttt neenens
Other Mood-altering Fragrances ........cccoceveeeeieiienienininieneneeteteeteseesiesre et
AROMATHERAPY IN COSMETIC PRODUCTS
Incorporation of Essential Oils in Lotions and Creams ...........c.ccoeeveinenieinenceenieceeceeees 239
Aromatic Shampoos and Hair Products ..........ccocooeiieiiiiniiiceeeeeee e 239
Body Sprays and Perfumes for Mental Health ..........occoooiiiiiiiiiieeee 240
EXPLORATION OF SUCCESSFUL COSMETIC PRODUCTS .....ccccocooininiiiiiciccneneenene 241
Consumer Feedback and Testimonials y
HOLISTIC WELL-BEING THROUGH FRAGRANCE ......cccccoiniiiiiniiieiecneeeeeeeeee 241
Beyond Aesthetics: A Holistic APProach ...........cccooeoiririeinieinieee e 242
Creating a Sensorial Experience in Cosmetic Formulations ...........c.cccceoeveoenenieineieneneenne 242
CHALLENGES AND CONSIDERATIONS ..ottt 243
Sensitivity and Allergies ........c.cccoceevveneene.

Regulatory Aspects and Compliance
DISCUSSION ..ot
FUTURE PROSPECTS ...ttt ettt ettt be ettt st s s ebe b ene

(0000 (01 5151 (0 ). [OOSR

ACKNOWLEDGM ..

J 23 03 O 1 28 D1\ O TSRS
CHAPTER 11 ADVANCING PERSONALIZED MEDICINE IN COSMETIC SCIENCE ......... 252

Archna Singh, Saumya Das, Anmol Kanda and Manas Kumar Das

INTRODUCGTION ..ottt e et ettt et et e et e eteeseessensensesessesseersereereeneeneens 253

THE BEGINNING OF PERSONALIZED MEDICINE .......cccoooiiiiiiiiee e 253

Initial Instances of Personalized MediCINe ...........ccoovevviievieiiiiiiieieeee et 254



Obstacles Confronting the Field of Personalized Medicing ..........c.ccceveveninininieienienenenne 255
CRUCIAL FACTORS TO TAKE INTO ACCOUNT WHEN FORMULATING
PERSONALIZED DRUGS ......coiiiiiieeeeseteee ettt

Genetic INFOrmMation ........cccoioiiiiiiiiiiiice et

PRAFMACOZENOMIICS ...t
Genetic Profile
Individual PRYSIOIOZY ....ooverieriiriiiieieteteee ettt
FTtNess and FFATILY ......ocooooiiiiiiiiiiiiiiieeeeeeetee ettt
OFGAN FUNCHION ..ottt ettt st
Hemodynamic Coherence
Integration and Feedback
Patient PrEfErENCES ......ccoouiiiiiiiiiciec et
AARCTEINCE ...t
Cultural CONSIAETALIONS  ..............cccocivueuiiiiiiiicieceiee et
INFLUENCE OF GENETIC VARIATIONS ON AN INDIVIDUAL'S OVERALL HEALTH 260
What is Pharmaco@enetiCS? ........cecieieiiiiiriiriinienieeitei ettt ettt ettt st sbeebeene 260
Traditional Pharmacogenetics
The Influence of Genetic Variability on Susceptibility to and Progression of Diseases ........ 261
SUSCEPLIbility 10 DISEASES .....cueeueeeeieiiiiieiieieeiteeeee ettt
PRAVIACOZENELICS ...ttt bbbt
Inherited Disorders  ............
Immune System Function .......................
Metabolism and Nutrient Processing .....
CANCEF RISK ...ttt
AGING PPOCESS ...ttt sttt ettt ettt
TARGETED TREATMENT VIA PERSONALIZED MEDICINE ..
Anti-Aging ..............
Skin AGIing .....cccocevevenencn. .
Reasons for SKilt AQING ....ccooeeieueniiiiiiietee ettt
Techniques for Using Personalised MediCine ..........cccceceeieieiienienineninininieieieieeniesienieee
Implementing Customised Skincare ...........
Pigmentation .........ccccevevenienenieninnne
Reasons for Skin Pigmentation . .
TFOAIMENL ...
HAIE CATE ..ottt
HaIr DAMAZE ...ttt sttt st
Scalp HEalth ..ottt
Advantages of Precision in the Administration of Scalp Drugs ....................
PROCESS OF INGREDIENT SELECTION IN PERSONALIZED MEDICINE
UTILIZING ADVANCED TECHNOLOGIES SUCH AS GENOMICS, ARTIFICIAL
INTELLIGENCE, AND 3D PRINTING TO CRAFT PERSONALIZED DRUGS ............... 274

Genomics and 3D PINEING ....cocveveiiiiiirieietetee ettt

Artificial Intelligence (Al) ....
FUTURE OUTLOOK ..ottt sttt

Consumer Acceptance of Personalized COSMETICS ....cc.everueriiriirieienienienienieneeeeeeee e 277

Future Projection of the Cosmetic Industry with Personalized Medicing ...........ccccocevercenene 278

Allocate Resources to Establish Robust Customer Data and Analytics Frameworks 278
COMMENCE The JOUTTEY ..ottt
Potential Impact on Traditional Cosmetic Products ...

Consumer Preferences ...........ccovcvcncencenens
Environmental CONCEITNS ...........ccovivueiririeiiiciiieneeteeetee ettt




Technological Advancements SUch as Al ............cccccoovvenviniiniiniiinieiiieneseseseseeeee 280

Global Market DYNAMICS  ........ccccvivieiiieieieieieieees ettt 280

CONCLUSION ..ottt ettt ettt bttt ettt eb etttk et b bttt b et ns et seenaenes 281

ACKNOWLEDGEMENT  .....ocoiiiiiiiiiiiininieieinnieietse ettt ettt ettt et s et seenes 282

REFERENCES  .....coiiiiiiiiiitnetctr ettt ettt ettt skttt ettt sttt na b 282
CHAPTER 12 IMPACT OF PERSONALIZED MEDICINES ON THE COSMETIC

INDUSTRIES ..ottt ettt ettt st b bttt e s b eenene 289

Shubham Bhatt, Aarati Maurya, Vipul Kumar Singh, Rishu Singh, Deepika Gupta,
Shivam Tyagi and Neelkanth M. Pujari

INTRODUCGTION ..ottt ettt ettt b e s bt bttt e b e stestesaesaesbeebeene 290
A REVOLUTION IN HEALTHCARE USING PERSONALIZED MEDICINES ................. 292
VARIOUS APPLICATIONS OF PERSONALIZED MEDICINES IN TREATMENTS ...... 294
APPLICATION OF THE CONCEPT OF PERSONALIZED MEDICINE IN COSMETICS 295
INFLUENCE OF PERSONALIZED MEDICINE ON COSMETIC PRODUCTS ................ 295
Personalized MOISTUIIZETS .....c.ciueuieiirieeieieietenietcete ettt ettt ettt s et sbe e e s eeneeean 297
Personalized SEIUMS .......coiiiiuiiieiiteeiee ettt ettt ettt ettt saeneeteneenens 298
Bespoke Fragrances ...
Color Cosmetics ......
Hair Care Products
Personalized SKincare REGIMENS .......cccoiueiiieiriirieiieeieee e
TAILOrEA SUNSCIEOIL .....eiieuiiieieieteeet ettt ettt et b e st e e b b e st e be e eseebeneebeseneanans
Fragrance-Free and Allergen-Free Products ...........cccoceveivcicicneennne
ADVANCEMENTS IN INGREDIENTS AND FORMULATIONS
Genomic INSIZNLS ...ooviieiiieieeeceee e
SKIN MICTODIOIMIE  ....vviteiieiiteiietit ettt ettt ettt s ettt e st et et e e st e e et et e neeseesens
Personalized HAITCAIE .......ccoirieiiiieiiiiieiiee ettt neenene
Personalized Fragrances ........cccocooeiieieirieieeiei ettt ettt et be st se e e eeeaaene
Nutritional SUPPIEMENTS ......c.eiieuiiiiiitiieeitee ettt st eenens
Marketing and Branding ........c.cccooeoeiieiiiiieeee et
GLOBAL SCENARIO OF PERSONALIZED MEDICINES IN COSMETIC PRODUCTS 303
FUTURE PROSPECTS AND APPLICATIONS ..ottt 305
CONCLUSION ..ottt ettt ettt et b et skt b bbbt na s beeneenes 306
ACKNOWLEDGEMENTS ..ottt ettt sttt ettt 306
REFERENCES ..ottt ettt ettt et be bttt sne e e 306
CHAPTER 13 CLINICAL STUDIES, REGULATORY PROSPECTS, AND PATENTS
RELATED TO RECENT COSMETICS  .....oooiiiiiiiieteitee ettt 312

Munendra Mohan Varshney, Surya Goel, Neha Sharma, Nitin Kumar, Shom Prakash Kushwaha,
Sushil Kumar and Shivkanya Fuloria

INTRODUCGTION ..ottt et ettt et e et e et eeteaseessensensesesseeseersereeseereeneens 313
CHALLENGES TO CLINICAL TRIALS AND PATEN

Clinical Trial Challenges in Cosmetology ... .. 317
Copious Financial EXPENSES ......ccceviveiieiirieieierierieniesesteeteeeeesteaesessessessessessessasssessessessessensens 318
Lengthy TIMETame .......ccccvevieiiiiiiiiiciieieieteete ettt bbb s aeeseesaessessesessense e 318
Difficulties in Recruiting and Retaining Participants ............ccceceeeecerceereerieneneneseseseeeennes 318
Increasing the Competition for Qualified Investigators and Sites ..... .. 319
Regulatory and Administrative Barriers ..........cocooeeveririneiniiee e 319
Drug Sponsor-imposed BaITICrS ..........cccieieierierieniiriseseeeetee ettt sse e e ese s s ssessesse e 320
Disconnect Between Clinical Research and Medical Care .........cccoceveveneinenncneninenecne 321

Barriers at Academic INSUTIONS ......c.cooviiviiieeiieeeeeeere ettt ettt ere e eere e e 321
Patenting ChalleN@ES ........ccceeieieieieieieiesiese ettt ettt sbesre e e e e s e s essessessessessaeseennans 321



CONCIUSION  ..eiiiiitie ettt ettt e et e et e e tt e e et e e eaeeeetaeeeaseeesseeeesaeeesseeenseeeesseeesseeaasens 323

COSMETIC CLINICAL TRIALS AND REGULATORY ASPECTS DEVELOPMENT ..... 323
Objectives of Conducting Clinical StUAIES .......cceoeririririniiieieieeeeeeeee e 324
Objectives of Regulations in Clinical Trials ........ccccoceevieiiirininiinenireeeeeeeeeeeeee 324
History of Cosmetic ReGUIAtIONS ......cc.eiuiiiiiiiiiieieiesieene et 325
Controller Regulatory Bodies
Major Keypoints in Cosmetic Regulations ..........cccccceverieririiieiienienieneneneeeceeeeeee e 326
Cosmetics Regulation Frameworks ..........coccoiviiiriiiiiiiinieneeeeteteeee e 327

A Comparison of European General Cosmetic Laws with Other Regions ................... 327

CLINICAL STUDY TO EVALUATE EFFICACY AND SAFETY OF CLINICAL

COSMETIC PRODUCTS ..ottt ettt sttt ettt sttt ebe e saenenens 328
Recent Development in Clinical Evaluations ..........cocoeveeiiieieniinenenenencsceteteeeie e 329

CONCLUSION ..ottt ettt ettt ettt ettt b bbbttt b bt e et bt ns et seenaenes 331

REFERENCES ..ottt ettt ettt sttt na b 332

SUBJECT INDEX ..ottt et eeeeese e eeese et ee et et sseeeessesseseeseeeease st st sseeseseessenseneenne 336



