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CAPSURETINOL UHC: Controlled release microcapsules 

All the benefits of retinol: Superior stability and BHT-free 

 

Vitamin A is the generic form of all retinoids. Among retinoids the most active species 

are retinol, retinaldehyde and retinoic acid. These derivatives have shown in many 

clinical studies for more than 40 years their ability to unclog pores, boost collagen to 

reduce fine lines, and speed cell turnover to even out discoloration and smooth the 

skin—sometimes in as little as four weeks1,2. 

Retinol can be converted to retinaldehyde that can be also oxidized to the active form, 

retinoic acid, which is essential for skin health. So, retinol works by prompting surface 

skin cells to turn over and die rapidly, making way for new cell growth underneath. 

They hamper the breakdown of collagen and thicken the deeper layer of skin where 

wrinkles get their start. 

However, sometimes it typically causes peeling and redness in the first few weeks of 

use in most of actual formulations due to its acidic active form. In addition, very 

commonly retinol oxidizes prematurely, leading to non-active forms that could even 

sensitize skin. 

In order to diminish skin irritation and premature retinol, we launch CAPSURETINOL 

UHC, fully stable polymer microcapsules that contain 12% pure retinol and enhance 

its delivery and absorption onto the skin as well as maintains its activity in 

formulated cosmetic products. 

Due to their meticulously engineered polymer shell, CAPSURETINOL UHC 

microcapsules help to achieve a long lasting, softer, skin regenerating effect without 

using BHT. 

Finally, in order to solubilize and increase the stability and efficacy of retinol, we co-

encapsulate retinol with caprylic/capric triglyceride.  

CAPSURETINOL UHC is specifically designed to widen cosmetic chemists possibilities 

on the use of retinol, ensuring that the end customer feels all the unique benefits of 

only pure retinol.  
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GENERAL PRINCIPLES 

 

1.1. Biocompatible and biodegradable polymeric microcapsules 

 

Polymeric microcapsules containing drugs or other actives have been proposed and 

already used as biomedical carriers for active delivery to different parts of the 

human body. They are finding a large number of applications due to their versatility. 

If well designed, they can be biocompatible and biodegradable and they are used not 

only as delivery systems onto the skin but also in subcutaneous applications. 

 

Our meticulously engineered microcapsules, between 1 to 20 microns diameter, 

are specifically designed for cosmetic applications due to their capacity to modify 

the physico-chemical properties of retinol in order to improve their availability on the 

outer layers of the skin, without affecting the skin structure. 

 

These functionalized microcapsules are developed to ensure a good balance 

between stability and controlled delivery. Therefore, retinol is protected against 

degradation by light and oxygen, and effectively delivered for a long lasting effect. 

CAPSURETINOL UHC is of course also designed to be totally biocompatible and 

biodegradable for human use, as we don’t use BHT, formaldehydes, acrylates or 

external surfactants. 

 

1.2. Advantages of polymeric capsules and results on retinol encapsulation 

 

CAPSURETINOL UHC is a water based dispersion of microcapsules containing 

retinol with a very effective polymeric shell encapsulating them. These 

microcapsules are temperature resistant giving very versatile processability during 

formulation. Due to their specific high barrier against light, water and oxygen, 

retinol is well protected against degradation by oxidation. The delivery of the actives 

from the microcapsules to the skin is being done by mechanical rupture of the 
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capsules during application by the user hands, fingers or friction with textiles. 

 

The polymeric microcapsules have been developed by interfacial polyaddition using 

biocompatible intermediates that help not only as stabilizers but also as affinity 

promoters for the delivery of retinol actives onto the skin. 

 

CAPSURETINOL UHC is presented as a stable water dispersion of microcapsules. 

CAPSURETINOL UHC contains 12% retinol, 12% Caprylic/Capric Triglyceride and 18% of 

polymer dispersed in water (56%). 

 

This product, if adequately formulated, can help to visibly increase the appearance of 

firmness, diminish the look of fine lines and wrinkles, significantly improve uneven 

skin tone, smooth and refine the surface of skin while decreasing common drying and 

peeling of your skin. 
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TECHNICAL DATA 

 

2.1. Provisional specifications and composition breakdown 

Provisional specifications 

 

Composition breakdown 

 

 

2.2. Additional technical data, suggested use and regulatory issues 

BACTERIOLOGY 

No yeast and mould present. No pathogenic germs present. 

Code CAPSURETINOL UHC

INCI Name

WATER (AQUA) (and) HDI/TRIMETHYLOL HEXYLLACTONE 

CROSSPOLYMER (and) RETINOL (and) CAPRYLIC/CAPRIC 

TRIGLYCERIDE (and) TOCOPHEROL (and) POLYVINYL ALCOHOL (and) 

XANTHAN GUM (and) METHYLPROPANEDIOL (and) CAPRYLYL 

GLYCOL (and) PHENYLPROPANOL

Color Pale yellow to yellow

Odor Characteristic

Physical Appearance Viscous aqueous dispersion

pH 5.5-8.5

Particle Size 1-20 microns
Retinol/Caprylic capric triglyceride 12%/12%

Polymer Content 18%
Water Content 56%

INCI NAME COMPOSITION CAS EINECS FUNCTION ORIGIN
Water (Aqua) 50-75% 7732-18-5 231-791-2 Continuous Phase -
Caprylic Capric Triglyceride 10-25% 73398-61-5 277-452-2 Disperse Phase Vegetable
HDI/ Trimethylol Hexyllactone Crosspolymer 10-25% - - Encapsulating Material Synthetic
Retinol (>3.000.000 IU/ G) 10-25% 68-26-8 234-328-2 Active Ingredient Synthetic
Polyvinyl Alcohol 1-5% 9002-89-5 209-183-3 Interphase Stabilizer Synthetic

Preservative: Dermosoft OMP  
Methylpropanediol 2-3% 2163-42-0 412-350-5 Booster Synthetic
Caprylyl Glycol 0.1-0.5% 1117-86-8 214-254-7 Antimicrobial Synthetic
Phenylpropanol 0.05-0.1% 122-97-4 204-587-6 Fungicidal Synthetic

Other 
Xanthan Gum 0.1-0.5% 11138-66-2 234-394-2 Stabilizing Material Vegetable
Tocopherol 0.1-0.5% 1406-18-4 215-798-8 Active Ingredient Synthetic
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PACKAGING 

1kg, 5kg, 25Kg, 100Kg plastic or metallic containers 

STORAGE 

Store preferably at 20ºC 

RECOMMENDED DOSAGE 

0.5-2.5% 

MATERIAL SAFETY DATA SHEET 

Available upon request 

INOCUOSNESS 

See toxicological report on page 14 

OTHER INFORMATION 

The information contained in this document is given from good faith and is based 

upon our knowledge relative to this product. This information only applies to the 

product as delivered and fitting with the specifications as described in the technical 

data sheet. Meanwhile user attention is drawn upon the eventual risk to use a product 

for other applications than those for which it has been designed. 

In no case the Safety Data Sheet (SDS) does exempt the user to know and apply the 

rules regulating its activity. He will take under his own responsibility the safety 

measures linked to the use of the product. 

REGULATORY STATUS 

EU/USA/China/Korea 
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2.3. Microcapsules 

Microcapsules can be defined as micrometric delivery systems (size from 1 to 250 

microns) enclosing a cargo of interest, which is surrounded by an encapsulating 

material. The morphology of the microcapsule will depend mainly on the nature of 

the encapsulated material, the encapsulating shell, and the procedure for their 

generation. Depending on the microparticle nanostructure, it will be named 

microcapsule, microsphere, microgel, microsponge, etc. Encapsulation provides 

multiple benefits depending on the nature, physicochemical properties, delivery, etc. 

of the substance that is to be encapsulated. Microencapsulation may protect the 

encapsulated material from the environment (from oxygen, temperature, light…), 

enhance its activity, provide sustained, triggered, or targeted release, reduce toxicity, 

increase bioavailability, etc. 

Microencapsulation can be carried out by many different technologies, including 

spray drying, fluid bed coating, interfacial or in situ polymerization, complex 

coacervation, solvent evaporation-diffusion, sol-gel technologies, and has been used 

for improving the properties of a huge amount of cosmetic actives4. 

 

2.4. Microencapsulation by interfacial polymerization technique 

Microencapsulation by Interfacial polymerization techniques is based on the 

formation of a polymer in the interphase of an emulsion. These microencapsulation 

techniques always start forming an emulsion (water/oil or oil/water) where the active 

material is in the dispersed phase. One of the monomers is dissolved in the dispersed 

phase, while the other monomer is dissolved in the continuous phase. Then, when the 

conditions are set to start the polymerization, both monomers meet in the interphase 

reacting and forming a polymer5. 

As this polymer is formed in the interphase surrounding the microdrops of the 

dispersed phase, which is or contains the substance to be encapsulated, a shell is 

formed encapsulating this material. Interfacial polymerization includes the formation 
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of polyesters, polyurethanes, and polyureas among other polymers. Polyureas 

(CAPSURETINOL UHC main polymeric material) are formed by the reaction of a 

diisocyanate (in dispersed phase) with a diamine (in continuous phase) resulting in 

urea linkage and thus crosslinking to form a completely safe biomaterial6. 
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QUALITY 

 

3.1. Manufacturing process 

As explained below in figure 3, CAPSURETINOL UHC manufacturing process happens 

by the reaction between an isocyanate and an amine in the oil/water interphase. 

Concretely, the aliphatic polyisocyanate is co-solubilized with retinol forming an oily 

phase. Next, this solution is added dropwise to the aqueous phase with gentle stirring 

forming a meta-stable oil/water micrometric emulsion. Finally, to stabilize the 

microcapsules an aliphatic polyamine is added to crosslink the polymers. The size and 

polydispersity of the microcapsules will be tuned by the stirring rate and monomers 

used at specific values of concentration, temperature, pH, etc.  

Figure 3. Schematic manufacturing process of CAPSURETINOL UHC 

NOTE: 

It is important to highlight that due to the special manufacturing process, all the 

monomers are joined to form a crosslinked polymer microcapsule. The crosslinking 

will ensure higher encapsulation stability as well as no free polymers. That means that 

makes no sense to measure molecular weight (MW) of polymers because the only 

measurable molecular weight will be that of the polymeric crosslinked microcapsule.  
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3.2. Quality process 

Ecopol Tech has developed a quality control process during manufacturing and after 

manufacturing CAPSURETINOL UHC.  

During the emulsification stage of the oily phase in water, several samples are taken 

from the reaction medium and analyzed in the optical microscope. When the right 

diameter size is achieved (1-20 microns), the polyamine is added dropwise to the 

medium to crosslink the emulsified microcapsules. 

Figure 4. Image from optical microscope (1000x) 

During the interfacial crosslinking process, several samples are taken to analyze, by 

infrared spectroscopy (FT-IR), the isocyanate-amine reaction to form the final polyurea 

wall of the microcapsule. Stirring is continued until no free isocyanates are observed 

by FT-IR.  

 Figure 5. Example of FT-IR analysis of the formation of polyurea polymer microcapsules 
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After completing the formation of CAPSURETINOL UHC, a morphological analysis of 

the product is assessed by Scanning Electron Microscopy (SEM).  

 

Figure 6. SEM analysis of the sample. 

To complete the particle size analysis, the size of the microcapsules in five different 

zones of a SEM sample are randomly analyzed as shown below.  

Zone 1       Zone 2               Zone 3  Zone 4 

 

Zone 5 

 

Figure 7. SEM analysis of the 5 different zones of the sample 

showing a monodisperse and homogeneous morphology. 

 

 



Ultra High Concentration. 12% Retinol Microcapsules 
 

13 
 
 

Which lead to a median size of 7.6 ± 2.6 microns as shown below in Figure 8. 

Figure 8. Particle size distribution 

Finally, we analyzed the free monomers content of the sample using an in-house 

established method based on gas chromatography coupled to mass spectrometry. 

The amount of free isocyanates was quantified in CAPSURETINOL UHC and it was 

concluded that no free isocyanates were left after crosslinking.  
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SAFETY 

 

4.1. Toxicology report 

The toxicological profile of polyurethane/polyurea microcapsules was assessed in 

several in vitro and in vivo tests, as described below. No animal efficacy or safety tests 

were performed in this study. 

Cytotoxicity 

The cytotoxicity of this product was assessed on dermal fibroblasts. The product must 

be considered not cytotoxic according to ISO 10993-5.  

HRIPT (Human Repeat Insult Patch Test). Skin irritation/sensitization evaluation 

This assay was performed for consistent reapplication of the product to areas of the 

skin, in order to prove to be contact sensitizers or irritants in certain individuals. There 

were used 50 human subjects during three weeks. The test material may be 

considered as non-primary irritant and non-primary sensitizer to the skin. 

Materials of concern content 

We provide, upon request, different documents certifying that CAPSURETINOL UHC 

does not contain CMR substances, GMO, inorganic nanoparticles, organic 

nanoparticles below 100 nm, heavy-weight metals, Phthalates, known allergens, 

organic solvents and gluten. 
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STABILITY 

 

5.1. Encapsulaton Efficiency and Retinol Stability to Degradation 

1. Summary 

The objective of the present study was to determine the encapsulation efficiency 

stability of pure retinol encapsulated in polyurea microcapsules (Capsuretinol UHC) 

maintained at 40ºC during 5.5 months. A sample without antimicrobial additives was 

used. 

2. Procedure 

2.1. Standard Samples 

A certain amount of all-trans Retinol (fresh, at 40 °C and at 60 °C) was dissolved into 

ethanol, and a series of standard samples were prepared. First, the standard samples 

were scanned via the UV-visible spectrophotometer over the range of 200 – 700 nm 

first and the maximum absorbance of the core material (the absorbance value was 

into the range 0.1 – 2.0) was 325 nm1. Then, the UV absorbances of the standard 

samples of all-trans Retinol fresh (minimum four samples) were tested at 325 nm, 

respectively (Figure 9). The linear relationship between the concentration of all-trans 

Retinol (x) of the standard samples and their UV absorbance (y) at 325 nm was created 

according to the calibration curve of spectrophotometry: the equation is y = Ax + B (R2 

≥ 0.99) (Figure 9). 

                                                             
1 The absorption band at approx. 325 nm (in ethanol) is due to π, π* transition of the retinoid’s polyene chain. 
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Figure 9. Absorbance spectra at different concentrations of all-trans Retinol in ethanol. Inset: 

Absorbance at 325 nm versus concentration of all-trans Retinol. 

Finally, the UV absorbances of the standard samples of all-trans Retinol at 40 °C and 

at 60 °C were tested at 325 nm, the resulting UV-visible spectra are shown in Figure 10 

A and B, respectively. Figure 10 shows the characteristic band of the all-trans Retinol 

(325 nm) is not observed. In conclusion, oxidized retinol is observed for both samples. 

Figure 10. Absorbance spectra at different concentrations of pure all-trans Retinol after three 

months storage at 40 °C (left) and  after two weeks storage at 60 °C (right) in ethanol. 

2.2. Capsuretinol UHC Samples 

Finally, samples of microcapsule powder (Solids of the original emulsion: 43.60%) of 

Capsuretinol UHC fresh and Capsuretinol UHC after 5 months storage at 40 °C were 

mixed with MEK followed by an ultrasounds treatment in a water bath, using J. Selecta 
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ultrasound device for 1 hour. As mentioned before, the encapsulated oil inside the 

capsules was extracted, as capsules broke and dissolved in MEK. Then, the 

microcapsules – MEK mixture was centrifuged in a low speed centrifuge 11000 rpm at 

25 °C for 5 minutes, making the shell material precipitate. The supernatant solution 

(MEK solution) was separated, evaporated, and this oily phase was diluted with 

ethanol. This procedure was repeated four times (n=4). 

Then, the ethanol solution was accordingly diluted with ethanol and put into cuvette 

for testing. The UV absorbance (y) of the encapsulated oil solution was tested by UV-

visible spectrophotometer (Figure 11).  

Figure 11. Absorbance spectra of the Capsuretinol UHC fresh (line in black) and Capsuretinol 

UHC after 5.5 months storage at 40 °C (line in red). Square: The characteristic band (ca. 325 nm 

in ethanol) of all-trans Retinol is clearly observed for both samples. 

The concentration of encapsulated all-trans Retinol solution (x) was calculated 

through the linear relationship, further indicating the mass of encapsulated all-trans 

Retinol in the microcapsule powder (Solids of the original emulsion 43.60%).  

After that, the encapsulation efficiency (EEe) of the core materials was obtained by the 

following (Eq. 1): 

𝑊𝐷  × 𝐸𝐸𝑒

𝑊𝑂 × 𝐸𝐸𝑒+ 𝑊𝑆
=  

𝑚𝐸𝐷

𝑚𝐶𝑃
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WD is the amount of feeding core material, Wo is the amount of oil (all-trans Retinol), 

Ws is the amount of shell material, mED is the mass of encapsulated all-trans Retinol in 

the microcapsule powder, mCP is the mass of microcapsule powder. 

According to the Figure 12, the encapsulation efficiency of the Capsuretinol UHC fresh 

was about 91%, which has a little difference with the case of the Capsuretinol UHC 

after 5.5 months storage at 40 °C (~86%). In conclusion, the amount of not oxidized all-

trans Retinol after five months at 40 °C is ~94%. 

Figure 12. Encapsulation efficiency of the Capsuretinol UHC fresh and Capsuretinol UHC after 

five months storage at 40 °C. 
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FORMULATION/STORAGE 

 

6.1. Formulation Tips 

Capsuretinol UHC is an oil-in-water dispersion. So, we recommend to add to 

formulation base (either oil-in-water or water-in-oil emulsions) at a temperature 

below 40 celsius degrees with low propeller agitation or sweep agitation.  

Do not use cowles or ultraturrax mixing as it could partially break the microcapsules 

and release retinol before application onto skin. 

 

6.2. Storage/Handling 

Stored in its unopened container at max. 25 celsius degrees it is stable for up to 12 

months. At 8-15 celsius degrees it is stable for up to 24 months.  

Even though microcapsules help to protect retinol from oxidation, we recommend to 

store Capsuretinol UHC in its unopened container in a dry, cool (8-15 celsius degrees) 

and dark place. Once opened it is recommended to flush the packaging with an inert 

gas to maintain its long-term stability. 

Shake gently before handling to homogenize the product inside the container. 
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