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compatible amphiphilic substance with good interfacial properties. The melting point 
typically ranges from approximately 37–41 °C, meaning that at slightly elevated tem-
peratures it transitions into a semi-liquid state. For this reason, it is often added during 
the final stage of formulation at lower temperatures in order to preserve its structure.

Mechanism of Action: Vitamin E TPGS (tocophersolan) is a form of vitamin E that has 
been chemically modified to be water-soluble. It is formed by linking natural α-tocopher-
ol to a succinate group, which is then bound to a polyethylene glycol chain with an 
average molecular weight of approximately 1000 Da. As a result, the molecule has two 
distinct domains: a lipophilic part derived from vitamin E and a hydrophilic part formed 
by the PEG chain. This combination gives TPGS amphiphilic properties, allowing it to 
function in both aqueous and lipid environments. The succinate linkage provides molec-
ular stability while allowing sufficient flexibility for the molecule to organize into small 
structures such as micelles in water, which are essential for its functionality in cosmetic 
formulations. In aqueous systems, Vitamin E TPGS forms micelles capable of encapsulat-
ing lipophilic active ingredients and distributing them evenly throughout the formula-
tion. The hydrophilic PEG segment ensures good dispersion and stability in water, while 
the lipophilic vitamin E segment has a natural affinity for skin lipids. This facilitates 
closer contact of active substances with the superficial layers of the skin and promotes 
more effective distribution without damaging the protective barrier. At the same time, 
vitamin E retains its antioxidant role, protecting skin lipids and the formulation itself 
from oxidation and free radical damage. For this reason, TPGS is commonly used in 
cosmetics as a functional carrier that improves product stability, evens out texture, and 
enhances the delivery of active ingredients, particularly in serums, gels, and lightweight 
emulsions.

Benefits

 • As a water-soluble form of vitamin E, it is suitable for use in serums, gels, and   
 emulgels.
 • Acts as an antioxidant that protects skin lipids and formulations from oxidative  
 degradation.
 • Facilitates penetration of active ingredients through the superficial layers of   
 the skin without compromising the skin barrier.
 • Contributes to emulsion stability and uniform distribution of lipophilic    
 components in the aqueous phase.

 • Improves product texture and provides a lighter, less greasy sensory feel   
 on the skin.
 • Reduces the need for more aggressive solubilizers in formulations.
 • Suitable for formulations intended for sensitive regions, such as the eye area,   
 due to its low irritation potential.

Directions for Use: Vitamin E TPGS is most commonly added during the final stage of 
formulation, after the basic structure of the product has already been formed. Process-
ing at temperatures below 40 °C is recommended to preserve molecular stability and 
antioxidant activity. It can be pre-dispersed or dissolved in a small portion of the aque-
ous phase and then uniformly incorporated into the system with gentle mixing. In 
aqueous serums and gels, it is typically used at low concentrations, most often from 0.1 
to 0.5 %, where it provides a water-soluble form of vitamin E and contributes to the 
stability of active ingredients. In emulgels and light O/W emulsions, concentrations 
usually range from 0.3 to 1 %, as it supports solubilization and uniform distribution of 
lipophilic components in addition to its antioxidant role. In anti-age creams and lotions, 
it is most commonly used at around 0.5 %, representing a balance between functional-
ity and formulation stability. When TPGS is applied primarily as a carrier or penetration 
enhancer for active substances, concentrations are kept in the low to mid range to 
achieve the desired effect without impacting sensory properties. In formulations 
intended for sensitive regions, such as the eye area, lower concentrations, typically up 
to 0.3 %, are recommended.

Comparative Advantages: Compared to Vitamin E (dl-alpha tocopheryl acetate 98 %), 
Vitamin E TPGS offers several clear advantages, primarily related to formulation flexi-
bility and functionality in modern cosmetic systems. Its key advantage is water solubili-
ty, which allows its use in aqueous and predominantly aqueous formulations such as 
serums, gels, and emulgels, where tocopheryl acetate cannot be applied directly with-
out additional solubilizers. Tocopheryl acetate is strictly lipophilic and limited to the oil 
phase or classical emulsions. Due to its amphiphilic structure, TPGS functions not only 
as an antioxidant but also as a solubilizing carrier that improves the stability and distri-
bution of other lipophilic active ingredients in the formulation. Tocopheryl acetate 
primarily serves as a stable depot form of vitamin E and does not contribute to system 
structure or stability. Vitamin E TPGS enables improved bioavailability and more effi-
cient skin contact, as it forms micelles in aqueous environments that facilitate delivery 
of active substances to the superficial layers of the skin. Tocopheryl acetate must first 

be hydrolyzed in the skin to become biologically active, resulting in a slower and less 
predictable effect. From a formulator’s perspective, TPGS often reduces the need for 
additional surfactants and solubilizers, whereas tocopheryl acetate requires a suitable 
oil phase and a stable emulsifier system. TPGS also contributes to a lighter texture and a 
less greasy sensory profile in the finished product. While tocopheryl acetate is chemical-
ly very stable and suitable for traditional creams and oils, Vitamin E TPGS offers broader 
applicability, higher functionality, and greater flexibility in the development of modern, 
lightweight cosmetic formulations.

Natural or Synthetic Ingredient: Vitamin E TPGS (tocophersolan) is a semi-synthetic 
ingredient. It is obtained through chemical modification of natural vitamin E (d-α-to-
copherol), which is most commonly extracted from plant sources such as soybean or 
sunflower oil, followed by esterification with a succinate group and linkage to polyeth-
ylene glycol. Due to this controlled chemical processing, it is not considered a natural 
ingredient in the strict sense, although its origin is partially derived from natural 
sources.

Animal Testing: Not tested on animals

GMO: Non-GMO

Vegan: Contains no animal-derived components

Storage: Store protected from light in a cool, dry place

TEHNIČKI PODACI

Naziv proizvoda: Dibutyl Adipate
Naziv sirovine: Dibutil adipat
INCI naziv: Dibutyl Adipate
CAS: 105-99-7
Sinonimi: Dibutil adipat; dibutil-adipat; adipinska kiselina dibutil ester; Dibutyl Adipate;
Adipic acid dibutyl ester; Di-n-butyl adipate; Dibutyl hexanedioate; Hexanedioic acid,
dibutyl ester.
Zaštićena imena: Cetiol DB (BASF); Saboderm DBA (SABO S.p.A); Tegosoft DBA
(Evonik); DUB ESTER DBA (Stearinerie Dubois); Esterol DBA (IOI Oleo).
Hemijska klasifikacija: Esteri - diester adipinske kiseline.
Funkcionalna kategorija: Sredstvo za kondicioniranje kože - emolijens; plastifikator;
rastvarač.
IUPAC naziv: Dibutyl hexanedioate
Molekulska formula: C14H26O4
Molekulska masa: 258,35 g/mol
Opis: Dibutyl Adipate je kozmetički emolijens koji pripada grupi estara adipinske kiseline
i butil alkohola, a u formulacijama se koristi kao lagana uljna komponenta sa veoma
slabim masnim karakterom. Zahvaljujući svojoj hemijskoj strukturi, pokazuje povoljan
senzorički profil i dobro se uklapa u proizvode namenjene svakodnevnoj nezi kože,
posebno u dnevne kreme, losione i tečne emulzije. Na koži Dibutyl Adipate obezbeđuje
gladak, ujednačen i prijatan osećaj bez izraženog masnog filma. Brzo se razmazuje i
ravnomerno raspoređuje po površini kože, čime doprinosi laganoj i sofisticiranoj teksturi
gotovog proizvoda. Nakon nanošenja ostavlja kožu mekom i glatkom, sa diskretnim
emolijentnim efektom koji ne opterećuje i ne stvara lepljiv ili težak osećaj. Zbog dobre
razmazivosti, Dibutyl Adipate unapređuje primenu proizvoda i olakšava nanošenje,
naročito kod fluidnih i laganih emulzionih sistema. Često se koristi za ublažavanje
senzornog profila masne faze, jer smanjuje osećaj težine koji mogu dati gušća ulja ili
masniji emolijensi. Na taj način omogućava formulisanje proizvoda sa uravnoteženom
teksturom, pogodnih za normalnu, mešovitu i masniju kožu. U formulacionom kontekstu,
Dibutyl Adipate pokazuje dobru kompatibilnost sa drugim lipidnim i aktivnim sastojcima i
stabilno ponašanje u emulzijama. Njegova hemijska stabilnost i neutralan uticaj na boju i
miris formulacije čine ga pouzdanim izborom kada je cilj postići lagan, nenametljiv i
estetski prijatan završni efekat na koži.



Product Name: Vitamin E Tocophersolan (Water-soluble Vitamin E)

INCI Name: d-Alpha Tocopheryl Polyethylene Glycol 1000 Succinate (TPGS)

CAS: 9002-96-4 

Chemical Classification: Semi-synthetic vitamin E derivative; ester of α-tocopherol and 
polyethylene glycol; amphiphilic compound (PEG ester)

Functional Category: Antioxidant, solubilizer, emulsifier, mild surfactant, carrier and 
penetration enhancer of active substances

IUPAC Name: 2-(poly(oxyethylene))-ethyl hydrogen succinate ester of (2R)-2,5,7,8-te-
tramethyl-2-(4,8,12-trimethyltridecyl)chroman-6-ol

Description: Vitamin E tocopheryl polyethylene glycol succinate (TPGS) is a semi-syn-
thetic derivative of vitamin E, obtained by esterification of natural tocopherol with 
polyethylene glycol succinate. Due to this structural modification, TPGS exhibits both 
hydrophilic and lipophilic properties, making it particularly suitable for stabilizing 
systems that contain both aqueous and oil phases. In cosmetics, TPGS is used as a func-
tional antioxidant and solubilizing carrier that contributes to the stability of sensitive 
lipophilic active substances, such as other forms of vitamin E, coenzyme Q10, and botan-
ical extracts, unlike conventional tocopherol, which has limited water solubility. On the 
skin, TPGS retains the biological activity of vitamin E, contributing to the protection of 
lipid structures against oxidative stress and free radicals, while simultaneously demon-
strating improved bioavailability due to its surfactant nature. This property enables 
more efficient transport of active substances through the superficial layers of the skin 
without compromising the skin barrier function. Because of its mild activity profile and 
good skin compatibility, it is often used in formulations intended for sensitive regions, 
such as the eye area. Its use is particularly valued in modern cosmetic formulations 
where a combination of antioxidant protection, functional stability, and a pleasant 
sensory profile is required. Vitamin E TPGS is a solid substance with a waxy consistency 
at room temperature. It is typically white to pale yellow in color, odorless or with a very 
mild, neutral odor. The material is slightly hygroscopic but stable when properly stored. 
It shows good dispersibility and solubility in water, forming clear to slightly opalescent 
solutions due to its ability to form micelles. In organic solvents and oils, it behaves as a 
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 • Improves product texture and provides a lighter, less greasy sensory feel   
 on the skin.
 • Reduces the need for more aggressive solubilizers in formulations.
 • Suitable for formulations intended for sensitive regions, such as the eye area,   
 due to its low irritation potential.

Directions for Use: Vitamin E TPGS is most commonly added during the final stage of 
formulation, after the basic structure of the product has already been formed. Process-
ing at temperatures below 40 °C is recommended to preserve molecular stability and 
antioxidant activity. It can be pre-dispersed or dissolved in a small portion of the aque-
ous phase and then uniformly incorporated into the system with gentle mixing. In 
aqueous serums and gels, it is typically used at low concentrations, most often from 0.1 
to 0.5 %, where it provides a water-soluble form of vitamin E and contributes to the 
stability of active ingredients. In emulgels and light O/W emulsions, concentrations 
usually range from 0.3 to 1 %, as it supports solubilization and uniform distribution of 
lipophilic components in addition to its antioxidant role. In anti-age creams and lotions, 
it is most commonly used at around 0.5 %, representing a balance between functional-
ity and formulation stability. When TPGS is applied primarily as a carrier or penetration 
enhancer for active substances, concentrations are kept in the low to mid range to 
achieve the desired effect without impacting sensory properties. In formulations 
intended for sensitive regions, such as the eye area, lower concentrations, typically up 
to 0.3 %, are recommended.

Comparative Advantages: Compared to Vitamin E (dl-alpha tocopheryl acetate 98 %), 
Vitamin E TPGS offers several clear advantages, primarily related to formulation flexi-
bility and functionality in modern cosmetic systems. Its key advantage is water solubili-
ty, which allows its use in aqueous and predominantly aqueous formulations such as 
serums, gels, and emulgels, where tocopheryl acetate cannot be applied directly with-
out additional solubilizers. Tocopheryl acetate is strictly lipophilic and limited to the oil 
phase or classical emulsions. Due to its amphiphilic structure, TPGS functions not only 
as an antioxidant but also as a solubilizing carrier that improves the stability and distri-
bution of other lipophilic active ingredients in the formulation. Tocopheryl acetate 
primarily serves as a stable depot form of vitamin E and does not contribute to system 
structure or stability. Vitamin E TPGS enables improved bioavailability and more effi-
cient skin contact, as it forms micelles in aqueous environments that facilitate delivery 
of active substances to the superficial layers of the skin. Tocopheryl acetate must first 

be hydrolyzed in the skin to become biologically active, resulting in a slower and less 
predictable effect. From a formulator’s perspective, TPGS often reduces the need for 
additional surfactants and solubilizers, whereas tocopheryl acetate requires a suitable 
oil phase and a stable emulsifier system. TPGS also contributes to a lighter texture and a 
less greasy sensory profile in the finished product. While tocopheryl acetate is chemical-
ly very stable and suitable for traditional creams and oils, Vitamin E TPGS offers broader 
applicability, higher functionality, and greater flexibility in the development of modern, 
lightweight cosmetic formulations.

Natural or Synthetic Ingredient: Vitamin E TPGS (tocophersolan) is a semi-synthetic 
ingredient. It is obtained through chemical modification of natural vitamin E (d-α-to-
copherol), which is most commonly extracted from plant sources such as soybean or 
sunflower oil, followed by esterification with a succinate group and linkage to polyeth-
ylene glycol. Due to this controlled chemical processing, it is not considered a natural 
ingredient in the strict sense, although its origin is partially derived from natural 
sources.

Animal Testing: Not tested on animals

GMO: Non-GMO

Vegan: Contains no animal-derived components

Storage: Store protected from light in a cool, dry place

TEHNIČKI PODACI

Fizičko-hemijske osobine: Dibutyl Adipate je bistra, bezbojna do blago žućkasta uljna
tečnost, niske viskoznosti i vrlo slabog mirisa, što ga čini pogodnim za upotrebu u
formulacijama u kojima je važno da sirovina ne utiče na mirisni profil gotovog proizvoda.
Na sobnoj temperaturi ostaje tečan i fluidan, što olakšava njegovu obradu i skladištenje.
Njegova relativno niska gustina i fluidnost omogućavaju lako doziranje i brzo
homogenizovanje u masnoj fazi formulacije. Hemijski, Dibutyl Adipate je lipofilni estarski
spoj sa veoma ograničenom rastvorljivošću u vodi, ali se dobro meša sa većinom
kozmetičkih ulja, estara, silikona i drugih lipofilnih sastojaka. Pokazuje dobru
rastvarajuću sposobnost za kompatibilne lipofilne aktivne supstance i pojedine UV filtere,
što ga čini korisnim kao nosač u kompleksnijim formulacijama. Njegova hemijska
struktura obezbeđuje dobru stabilnost u uobičajenim kozmetičkim uslovima i ne
pokazuje sklonost užegnuću karakterističnu za nezasićena biljna ulja. Niska viskoznost
doprinosi lakoj obradi i dobroj razmazivosti na koži. Ne stvara lepljiv film i ne daje osećaj
težine, već doprinosi svilenkastoj teksturi proizvoda. Stabilan je u uobičajenom
temperaturnom opsegu kozmetičke proizvodnje i dobro podnosi standardne tehnološke
procese, uključujući zagrevanje u fazi pripreme emulzija.
Mehanizam delovanja: Mehanizam delovanja Dibutyl Adipate-a zasniva se na njegovoj
estarskoj i lipofilnoj strukturi koja omogućava ravnomerno raspoređivanje po površini
kože i formiranje tankog emolijentnog filma. Nakon nanošenja, molekuli se brzo
razmazuju zbog niske viskoznosti, čime se smanjuje trenje na koži i postiže gladak,
svilenkast osećaj. Formirani film je lagan i fleksibilan. Kao emolijens, Dibutyl Adipate
može doprineti smanjenju osećaja suvoće i očuvanju prijatnog površinskog stanja kože,
ali nije klasičan humektans niti izrazito okluzivna sirovina. Koža nakon nanošenja ostaje
mekana i glatka, bez izraženog masnog sjaja. Zbog izražene lipofilnosti, Dibutyl Adipate
deluje i kao nosač za druge kompatibilne lipofilne sastojke u formulaciji. Omogućava
njihovu ravnomernu distribuciju u masnoj fazi, što je posebno korisno u laganim
emulzijama i fluidima, gde je važno postići dobru funkcionalnost uz minimalan osećaj
težine. U celini, mehanizam delovanja Dibutyl Adipate-a je prvenstveno fizički i
senzorički. Ne menja biološke procese u koži, već poboljšava njena površinska svojstva,
teksturu i osećaj nakon nanošenja.
Benefiti:

• Poboljšava razmazivost proizvoda i omogućava ravnomerno i lako nanošenje na
kožu.

• Obezbeđuje gladak i svilenkast osećaj na koži bez izraženog masnog filma.
• Smanjuje osećaj težine u formulacijama sa većim udelom uljne faze.
• Doprinosi mekoći i glatkoći kože formiranjem tankog emolijentnog filma.



Product Name: Vitamin E Tocophersolan (Water-soluble Vitamin E)

INCI Name: d-Alpha Tocopheryl Polyethylene Glycol 1000 Succinate (TPGS)

CAS: 9002-96-4 

Chemical Classification: Semi-synthetic vitamin E derivative; ester of α-tocopherol and 
polyethylene glycol; amphiphilic compound (PEG ester)

Functional Category: Antioxidant, solubilizer, emulsifier, mild surfactant, carrier and 
penetration enhancer of active substances

IUPAC Name: 2-(poly(oxyethylene))-ethyl hydrogen succinate ester of (2R)-2,5,7,8-te-
tramethyl-2-(4,8,12-trimethyltridecyl)chroman-6-ol

Description: Vitamin E tocopheryl polyethylene glycol succinate (TPGS) is a semi-syn-
thetic derivative of vitamin E, obtained by esterification of natural tocopherol with 
polyethylene glycol succinate. Due to this structural modification, TPGS exhibits both 
hydrophilic and lipophilic properties, making it particularly suitable for stabilizing 
systems that contain both aqueous and oil phases. In cosmetics, TPGS is used as a func-
tional antioxidant and solubilizing carrier that contributes to the stability of sensitive 
lipophilic active substances, such as other forms of vitamin E, coenzyme Q10, and botan-
ical extracts, unlike conventional tocopherol, which has limited water solubility. On the 
skin, TPGS retains the biological activity of vitamin E, contributing to the protection of 
lipid structures against oxidative stress and free radicals, while simultaneously demon-
strating improved bioavailability due to its surfactant nature. This property enables 
more efficient transport of active substances through the superficial layers of the skin 
without compromising the skin barrier function. Because of its mild activity profile and 
good skin compatibility, it is often used in formulations intended for sensitive regions, 
such as the eye area. Its use is particularly valued in modern cosmetic formulations 
where a combination of antioxidant protection, functional stability, and a pleasant 
sensory profile is required. Vitamin E TPGS is a solid substance with a waxy consistency 
at room temperature. It is typically white to pale yellow in color, odorless or with a very 
mild, neutral odor. The material is slightly hygroscopic but stable when properly stored. 
It shows good dispersibility and solubility in water, forming clear to slightly opalescent 
solutions due to its ability to form micelles. In organic solvents and oils, it behaves as a 

compatible amphiphilic substance with good interfacial properties. The melting point 
typically ranges from approximately 37–41 °C, meaning that at slightly elevated tem-
peratures it transitions into a semi-liquid state. For this reason, it is often added during 
the final stage of formulation at lower temperatures in order to preserve its structure.

Mechanism of Action: Vitamin E TPGS (tocophersolan) is a form of vitamin E that has 
been chemically modified to be water-soluble. It is formed by linking natural α-tocopher-
ol to a succinate group, which is then bound to a polyethylene glycol chain with an 
average molecular weight of approximately 1000 Da. As a result, the molecule has two 
distinct domains: a lipophilic part derived from vitamin E and a hydrophilic part formed 
by the PEG chain. This combination gives TPGS amphiphilic properties, allowing it to 
function in both aqueous and lipid environments. The succinate linkage provides molec-
ular stability while allowing sufficient flexibility for the molecule to organize into small 
structures such as micelles in water, which are essential for its functionality in cosmetic 
formulations. In aqueous systems, Vitamin E TPGS forms micelles capable of encapsulat-
ing lipophilic active ingredients and distributing them evenly throughout the formula-
tion. The hydrophilic PEG segment ensures good dispersion and stability in water, while 
the lipophilic vitamin E segment has a natural affinity for skin lipids. This facilitates 
closer contact of active substances with the superficial layers of the skin and promotes 
more effective distribution without damaging the protective barrier. At the same time, 
vitamin E retains its antioxidant role, protecting skin lipids and the formulation itself 
from oxidation and free radical damage. For this reason, TPGS is commonly used in 
cosmetics as a functional carrier that improves product stability, evens out texture, and 
enhances the delivery of active ingredients, particularly in serums, gels, and lightweight 
emulsions.

Benefits

 • As a water-soluble form of vitamin E, it is suitable for use in serums, gels, and   
 emulgels.
 • Acts as an antioxidant that protects skin lipids and formulations from oxidative  
 degradation.
 • Facilitates penetration of active ingredients through the superficial layers of   
 the skin without compromising the skin barrier.
 • Contributes to emulsion stability and uniform distribution of lipophilic    
 components in the aqueous phase.
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be hydrolyzed in the skin to become biologically active, resulting in a slower and less 
predictable effect. From a formulator’s perspective, TPGS often reduces the need for 
additional surfactants and solubilizers, whereas tocopheryl acetate requires a suitable 
oil phase and a stable emulsifier system. TPGS also contributes to a lighter texture and a 
less greasy sensory profile in the finished product. While tocopheryl acetate is chemical-
ly very stable and suitable for traditional creams and oils, Vitamin E TPGS offers broader 
applicability, higher functionality, and greater flexibility in the development of modern, 
lightweight cosmetic formulations.

Natural or Synthetic Ingredient: Vitamin E TPGS (tocophersolan) is a semi-synthetic 
ingredient. It is obtained through chemical modification of natural vitamin E (d-α-to-
copherol), which is most commonly extracted from plant sources such as soybean or 
sunflower oil, followed by esterification with a succinate group and linkage to polyeth-
ylene glycol. Due to this controlled chemical processing, it is not considered a natural 
ingredient in the strict sense, although its origin is partially derived from natural 
sources.

Animal Testing: Not tested on animals

GMO: Non-GMO

Vegan: Contains no animal-derived components

Storage: Store protected from light in a cool, dry place

TEHNIČKI PODACI

• Može doprineti smanjenju osećaja suvoće kože.
• Poboljšava senzorni profil proizvoda tokom upotrebe.
• Omogućava ravnomernu raspodelu kompatibilnih lipofilnih sastojaka u formulaciji.

Način primene: Dibutyl Adipate se dodaje u uljnu fazu, gde se lako meša sa drugim
uljima, esterima i lipidnim komponentama. Može se inkorporirati i tokom faze zagrevanja
i u fazi hlađenja, jer je hemijski stabilan i ne zahteva posebne uslove obrade. Njegova
niska viskoznost olakšava homogenizaciju i doprinosi ujednačenoj teksturi gotovog
proizvoda. U kremama i losionima za negu kože najčešće se koristi u koncentracijama od
2 do 10%, gde poboljšava razmazivost, smanjuje osećaj masnoće i daje lagan, svilenkast
završni efekat. U laganim dnevnim kremama i fluidnim emulzijama često se primenjuje u
donjem delu tog opsega, kako bi se postigao nemastan i brzo upijajući profil. U
proizvodima za negu tela, poput mleka i losiona, koncentracija se može povećati do 15%
kada je cilj izraženiji emolijentni efekat i poboljšana glatkoća kože, bez stvaranja teškog
ili lepljivog filma. U uljima za telo i specijalnim formulacijama sa naglašenom senzorikom
može se koristiti i kao deo kombinacije sa drugim esterima radi postizanja optimalne
teksture. U proizvodima za negu kose, kao što su regeneratori, maske i leave-in
formulacije, Dibutyl Adipate se obično koristi u koncentracijama od 1 do 5%. U tom
rasponu doprinosi mekoći i sjaju vlasi, poboljšava razmazivanje proizvoda po kosi i
smanjuje osećaj težine, bez slepljivanja ili opterećenja kose. Navedeni rasponi
predstavljaju formulacione smernice i treba ih prilagoditi specifikaciji konkretnog
proizvoda i željenom senzornom profilu finalne formulacije.
Bezbednost primene: Bezbednost primene Dibutyl Adipate-a razmatrana je od strane
Cosmetic Ingredient Review (CIR) Expert Panel-a u detaljnoj proceni bezbednosti ovog
sastojka. U amendiranom finalnom izveštaju objavljenom 2006. godine, Panel je
analizirao dostupne toksikološke, dermatološke, kliničke i hemijske podatke relevantne
za njegovu primenu u kozmetičkim proizvodima. Dostupni toksikološki podaci ukazali su
na nisku akutnu oralnu i dermalnu toksičnost. U ispitivanjima dermalne iritacije Dibutyl
Adipate je pokazivao odsustvo do minimalnog iritativnog potencijala. U guinea-pig
maximization testu pri koncentraciji od 25% nije pokazao senzibilizujući potencijal.
Nerazblažena supstanca pokazala je minimalnu iritaciju oka u eksperimentalnom
modelu, dok koncentracija od 0,1% nije bila iritantna. Klinički patch testovi takođe nisu
pokazali značajnu iritaciju kože, a dostupna klinička ispitivanja fototoksičnosti bila su
negativna. U dostupnim ispitivanjima Dibutyl Adipate nije pokazao genotoksičnost u
bakterijskim ni sisarskim test sistemima. CIR je razmatrao i podatke o reproduktivnoj i
razvojnoj toksičnosti. Efekti su zabeleženi pri visokoj intraperitonealnoj izloženosti u
eksperimentalnim uslovima, dok pri nižoj ispitivanoj dozi takav efekat nije zabeležen;
Panel je ove podatke razmatrao u kontekstu realnog načina kozmetičke izloženosti. U



Product Name: Vitamin E Tocophersolan (Water-soluble Vitamin E)

INCI Name: d-Alpha Tocopheryl Polyethylene Glycol 1000 Succinate (TPGS)

CAS: 9002-96-4 

Chemical Classification: Semi-synthetic vitamin E derivative; ester of α-tocopherol and 
polyethylene glycol; amphiphilic compound (PEG ester)

Functional Category: Antioxidant, solubilizer, emulsifier, mild surfactant, carrier and 
penetration enhancer of active substances

IUPAC Name: 2-(poly(oxyethylene))-ethyl hydrogen succinate ester of (2R)-2,5,7,8-te-
tramethyl-2-(4,8,12-trimethyltridecyl)chroman-6-ol

Description: Vitamin E tocopheryl polyethylene glycol succinate (TPGS) is a semi-syn-
thetic derivative of vitamin E, obtained by esterification of natural tocopherol with 
polyethylene glycol succinate. Due to this structural modification, TPGS exhibits both 
hydrophilic and lipophilic properties, making it particularly suitable for stabilizing 
systems that contain both aqueous and oil phases. In cosmetics, TPGS is used as a func-
tional antioxidant and solubilizing carrier that contributes to the stability of sensitive 
lipophilic active substances, such as other forms of vitamin E, coenzyme Q10, and botan-
ical extracts, unlike conventional tocopherol, which has limited water solubility. On the 
skin, TPGS retains the biological activity of vitamin E, contributing to the protection of 
lipid structures against oxidative stress and free radicals, while simultaneously demon-
strating improved bioavailability due to its surfactant nature. This property enables 
more efficient transport of active substances through the superficial layers of the skin 
without compromising the skin barrier function. Because of its mild activity profile and 
good skin compatibility, it is often used in formulations intended for sensitive regions, 
such as the eye area. Its use is particularly valued in modern cosmetic formulations 
where a combination of antioxidant protection, functional stability, and a pleasant 
sensory profile is required. Vitamin E TPGS is a solid substance with a waxy consistency 
at room temperature. It is typically white to pale yellow in color, odorless or with a very 
mild, neutral odor. The material is slightly hygroscopic but stable when properly stored. 
It shows good dispersibility and solubility in water, forming clear to slightly opalescent 
solutions due to its ability to form micelles. In organic solvents and oils, it behaves as a 

compatible amphiphilic substance with good interfacial properties. The melting point 
typically ranges from approximately 37–41 °C, meaning that at slightly elevated tem-
peratures it transitions into a semi-liquid state. For this reason, it is often added during 
the final stage of formulation at lower temperatures in order to preserve its structure.

Mechanism of Action: Vitamin E TPGS (tocophersolan) is a form of vitamin E that has 
been chemically modified to be water-soluble. It is formed by linking natural α-tocopher-
ol to a succinate group, which is then bound to a polyethylene glycol chain with an 
average molecular weight of approximately 1000 Da. As a result, the molecule has two 
distinct domains: a lipophilic part derived from vitamin E and a hydrophilic part formed 
by the PEG chain. This combination gives TPGS amphiphilic properties, allowing it to 
function in both aqueous and lipid environments. The succinate linkage provides molec-
ular stability while allowing sufficient flexibility for the molecule to organize into small 
structures such as micelles in water, which are essential for its functionality in cosmetic 
formulations. In aqueous systems, Vitamin E TPGS forms micelles capable of encapsulat-
ing lipophilic active ingredients and distributing them evenly throughout the formula-
tion. The hydrophilic PEG segment ensures good dispersion and stability in water, while 
the lipophilic vitamin E segment has a natural affinity for skin lipids. This facilitates 
closer contact of active substances with the superficial layers of the skin and promotes 
more effective distribution without damaging the protective barrier. At the same time, 
vitamin E retains its antioxidant role, protecting skin lipids and the formulation itself 
from oxidation and free radical damage. For this reason, TPGS is commonly used in 
cosmetics as a functional carrier that improves product stability, evens out texture, and 
enhances the delivery of active ingredients, particularly in serums, gels, and lightweight 
emulsions.

Benefits

 • As a water-soluble form of vitamin E, it is suitable for use in serums, gels, and   
 emulgels.
 • Acts as an antioxidant that protects skin lipids and formulations from oxidative  
 degradation.
 • Facilitates penetration of active ingredients through the superficial layers of   
 the skin without compromising the skin barrier.
 • Contributes to emulsion stability and uniform distribution of lipophilic    
 components in the aqueous phase.

 • Improves product texture and provides a lighter, less greasy sensory feel   
 on the skin.
 • Reduces the need for more aggressive solubilizers in formulations.
 • Suitable for formulations intended for sensitive regions, such as the eye area,   
 due to its low irritation potential.

Directions for Use: Vitamin E TPGS is most commonly added during the final stage of 
formulation, after the basic structure of the product has already been formed. Process-
ing at temperatures below 40 °C is recommended to preserve molecular stability and 
antioxidant activity. It can be pre-dispersed or dissolved in a small portion of the aque-
ous phase and then uniformly incorporated into the system with gentle mixing. In 
aqueous serums and gels, it is typically used at low concentrations, most often from 0.1 
to 0.5 %, where it provides a water-soluble form of vitamin E and contributes to the 
stability of active ingredients. In emulgels and light O/W emulsions, concentrations 
usually range from 0.3 to 1 %, as it supports solubilization and uniform distribution of 
lipophilic components in addition to its antioxidant role. In anti-age creams and lotions, 
it is most commonly used at around 0.5 %, representing a balance between functional-
ity and formulation stability. When TPGS is applied primarily as a carrier or penetration 
enhancer for active substances, concentrations are kept in the low to mid range to 
achieve the desired effect without impacting sensory properties. In formulations 
intended for sensitive regions, such as the eye area, lower concentrations, typically up 
to 0.3 %, are recommended.

Comparative Advantages: Compared to Vitamin E (dl-alpha tocopheryl acetate 98 %), 
Vitamin E TPGS offers several clear advantages, primarily related to formulation flexi-
bility and functionality in modern cosmetic systems. Its key advantage is water solubili-
ty, which allows its use in aqueous and predominantly aqueous formulations such as 
serums, gels, and emulgels, where tocopheryl acetate cannot be applied directly with-
out additional solubilizers. Tocopheryl acetate is strictly lipophilic and limited to the oil 
phase or classical emulsions. Due to its amphiphilic structure, TPGS functions not only 
as an antioxidant but also as a solubilizing carrier that improves the stability and distri-
bution of other lipophilic active ingredients in the formulation. Tocopheryl acetate 
primarily serves as a stable depot form of vitamin E and does not contribute to system 
structure or stability. Vitamin E TPGS enables improved bioavailability and more effi-
cient skin contact, as it forms micelles in aqueous environments that facilitate delivery 
of active substances to the superficial layers of the skin. Tocopheryl acetate must first 

 

Disclaimer:  The details provided here are specific to the identified material and may not remain accurate if that material is combined with other 
substances or used in different processes. The information presented is, to the best of the company's knowledge, considered precise and trustworthy 
as of the date mentioned. However, the company does not make any explicit or implied assurance, guarantee, or claim regarding the information's 
precision, trustworthiness, or comprehensiveness, and will not be held accountable for any losses, damages, or costs, whether direct or indirect, that 
arise from its use. Users are encouraged to independently verify the appropriateness and thoroughness of this information for their specific purposes.
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TEHNIČKI PODACI

dostupnom kliničkom testu komedogenosti nije zabeležen komedogeni efekat. Na
osnovu ukupnosti raspoloživih podataka, uključujući podatke o akutnoj toksičnosti,
iritaciji, senzibilizaciji, genotoksičnosti i kliničkoj primeni, CIR Expert Panel je zaključio da
je Dibutyl Adipate bezbedan kao kozmetički sastojak pri praksama i koncentracijama
upotrebe obuhvaćenim procenom. Bezbednost konkretnog finalnog proizvoda ipak zavisi
od koncentracije, mesta primene, načina upotrebe i ukupnog sastava formulacije.
Prirodan ili sintetički sastojak: Dibutyl Adipate se smatra sintetičkim sastojkom, jer
se dobija hemijskom sintezom esterifikacijom adipinske kiseline i butil alkohola u
kontrolisanim industrijskim uslovima. Iako polazne sirovine mogu poticati iz različitih
izvora, finalni sastojak nije prirodno prisutan u biljkama ili drugim biološkim sistemima,
već je rezultat kontrolisane hemijske obrade. Zbog toga se u kozmetičkoj praksi
klasifikuje kao sintetički estarski emolijens.
Testiranje na životinjama: Status testiranja na životinjama treba navesti prema
dokumentaciji konkretnog proizvođača. Usklađenost finalnog kozmetičkog proizvoda sa
Regulativom (EZ) br. 1223/2009 sama po sebi ne predstavlja dokaz da određena sirovina
nikada nije bila predmet ispitivanja na životinjama.
GMO: Nije GMO
Vegan: Ne sadrži komponente životinjskog porekla
Poreklo sirovine: EU


