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Figure 2: SalSphere® Hair Stimulator, microscopy
image at 400x magnification. 
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SalSphere® Hair Stimulator  (SS HS)

SalSphere® Hair Stimulator is a sub-micron sphere
technology that addresses the need for balding
men and women.  This unique technology
enhances the delivery and effectiveness of
natural, functional, active ingredients.

SalSphere encapsulation technology provides
multiple benefits:

1. Lipid-Based Encapsulation: Using lipid-based
materials allows for enhanced compatibility with
the skin and efficient delivery of active ingredients.

2. Targeted delivery to hair follicles: Submicron-
sized spheres ranging from tens to hundreds of
micrometers facilitates deeper penetration into
the hair follicles.

3. Stability and Protection: The encapsulation
process provides stability and protection to the
active ingredients from environmental factors, 
such as air, light, and temperature.

Figure 1: The sub-micron structure of SalSphere® Hair
Stimulator.

 The sub-micron spheres have a solid core and a
semi-liquid shell (Fig 1). The core contains 6
different functional, active ingredients known to
stimulate hair growth.

SalSphere® is an advanced approach to
formulating topical applications for stimulating
hair growth. These submicron spheres have a
core made of natural materials like lipids and
waxes. These tiny particles can deliver functional,
active ingredients more effectively to the hair
follicles (Fig 5). 

Figure 3:  SalSphere® Hair Stimulator
technology for hair thinking and loss.
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Shell

Specification Characteristic

Appearance Opaque Cream

Color (Visual) White to off-white

Odor Characteristic

pH (Neat) 4.0-6.0

A

B
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Figure 4: A Raw material SalSphere® Hair
Stimulator 8428-38.  B: Diluted version as a

spray
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SalSphere® Hair Stimulator  

Table 2: Specification of SalSphere® Hair Stimulator.Key INCI of SalSphere® Hair Stimulator

Caffeine, Azelaic Acid, Serenoa Serrulata Fruit
Extract [Saw Palmetto], Zinc Sulfate, Scutellaria
Baicalensis Root Extract [Baicalin], Biotin,
Butyrospermum Parkii (Shea) Butter

Other INCI of SalSphere® Hair Stimulator

Aqua, Arginine, Calcium Gluconate, Cetearyl
Alcohol, Cetearyl Glucoside, Gluconolactone,
Glycerin, Glyceryl Monostearate, Glyceryl
Stearate, Glycine Soja (Soybean) Germ Extract,
Hydroxypropyl Guar, Lactic Acid, Pentylene
Glycol*, Phenethyl Alcohol*, Polyglyceryl-2-
Stearate, Propanediol, Sodium Benzoate,
Squalane, Stearyl Alcohol, Triticum Vulgare
(Wheat) Germ Extract

*= Preservative Component



Figure 5: Illustration of follicular delivery of
SalSphere® Hair Stimulator into the hair
follicles.  

Figure 6: The diameter of the hair follicular orifice
is estimated to be at 30-50μm. 

SalSphere® delivery system, with a diameter of
0.8μm, can facilitate targeted delivery.
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SalSphere® Hair Stimulator (SS HS) 

Follicular delivery refers to the targeted delivery of
active ingredients directly to the hair follicles, where
hair growth occurs (Fig 5). This approach enhances
the effectiveness of hair growth treatments by
ensuring that the active compounds reach the
specific site of action in optimal concentrations.
Follicular delivery is particularly advantageous for
treating conditions like androgenic alopecia (pattern
hair loss) and other forms of hair thinning.
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Benefits of Follicular Delivery

Increased Efficacy:1.
Direct Action: Delivering active ingredients directly
to the hair follicles ensures that the compounds
reach the exact location where they are needed to
stimulate hair growth. This targeted approach
maximizes the effectiveness of the treatment.
Higher Concentrations: Follicular delivery allows
for higher concentrations of active ingredients in
the follicles than traditional topical applications,
leading to more potent effects on hair growth.

Reduced Side Effects:2.
Localized Treatment: Since the active ingredients
are concentrated in the hair follicles and not
absorbed systemically, there is a lower risk of side
effects that might occur with  (oral) systemic
treatments.
Lower Doses Required: Targeted delivery means
that lower doses of active ingredients can be used,
reducing the potential for adverse reactions while
still achieving effective results.

3. Improved Penetration:
Overcoming the Skin Barrier: The skin, particularly
the scalp, can be a barrier to absorbing active
ingredients. Follicular delivery systems, such as
SalSphere® Hair Stimulator, help overcome this
barrier, ensuring that the active compounds
penetrate deeply enough to reach the hair
follicles.

4. Sustained Release of Active Ingredients:
Prolonged Action: The SalSphere® Hair Stimulator
follicular delivery system is designed to slowly
release active ingredients. This sustained release
ensures that the hair follicles are continuously
exposed to the compounds, which can lead to
better results in promoting hair growth.

5. Versatility in Treatment Options:
Multiple Actives: The SalSphere® Hair Stimulator
system delivers many active ingredients. This
versatility allows for the development of
customized treatments tailored to individual
needs.
Combination Therapies: SalSphere® Hair
Stimulator delivery can also facilitate the
combination of multiple active ingredients in a
single formulation, allowing for synergistic effects
that enhance overall hair growth outcomes.

Targeted Deliver, Follicular Delivery



On their own, these active ingredients are not very effective and cannot offer targeted, sustained delivery 
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1. Caffeine: Stimulates hair follicles and
promotes hair growth. It can extend the
anagen (growth) phase of the hair cycle and
inhibit the hair loss effects of
dihydrotestosterone (DHT, Fig 7). 

2. Azelaic Acid: Exhibits anti-inflammatory
and antimicrobial properties, which may help
reduce inflammation and combat scalp
conditions that could contribute to hair
thinning. 

3. Saw Palmetto: Blocks the enzyme 5-alpha-
reductase, which converts testosterone into DHT. 

4. Zinc Sulfate: Supports the synthesis of keratin
and prevents hair loss associated with zinc
deficiency. 

5. Chinese Herbal Medicine (Baicalin, Scutellaria
baicalensis, Chinese skullcap): Inhibits DHT

6. Biotin: Balances skin microbiome, improves
hydration and fortifies scalp defense

Functional Active Ingredeints

Figure 8: Clinical study shows the effect on of the technology on hair growth.  Clinical data is available at the
substaination references.

Figure 7:  Caffeine potentially promotes hair
growth, particularly by inhibiting the effects
of dihydrotestosterone (DHT). 

The enzyme 5-alpha-reductase plays a critical
role in converting testosterone into
dihydrotestosterone (DHT). DHT is a more
potent androgen than testosterone, meaning
it binds more strongly to androgen receptors,
exerting stronger biological effects, such as
shrinking hair follicles and shortening the
anagen phase. 



The crystal fibers (Figure 9, A) show that at 5%
free, caffeine is insoluble in water. However, the
SalSphere® Hair Stimulator encapsulates the
caffeine (Figure 9, B) and is suspendable in water
at 5% loading.

A B

Encapsulation as a solution
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Formulation challange

BA

Figure 10: Cream with Free Caffeine (A) and
SalSphere® Hair Stimulator (B)

(A) 5% free Caffeine crystallizes because of the
solubility limitation. 

(B) At 5% Caffeine concentration, SalSphere®
Caffeine has a smooth appearance with no
crystals.

Encapsulating caffeine benefits both the
formulator and the consumer.

The formulator can use a higher percentage of
caffeine in their final formulations.

The consumer can benefit from the added
available caffeine.

References
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Figure 9: Microscopic images of 5% free caffeine
in water (A) and 5% from SalSphere® Hair
Stimulator  (B). Images were taken at 100x
magnification.

Free caffeine has a stringy, fibrous appearance,
while the encapsulated caffeine in SalSphere® Hair
Stimulator is finer and more uniform (Figures 9, 10). 
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Encapsulation of Caffeine at high concentration is
essential to provide stability (no crystallization)
and for targeted delivery



PHASE INCI Wt %

A1 Aqua 85.35

A2 Glycerin 3.25

A3 1,3 Propandiol 4.5

A4 Xanthan Gum 1

B1
SalSphere® Hair

Stimulator 
5

B2
Phenoxyethanol (and)

Ethylhexylglycerin
0.9

Total 100

PHASE INCI Wt %

A1 Aqua 80.75

A2 Glycerin 5

A3 Polyquaternium-37 0.15

B1 Cetearyl Alcohol 3

B2 Glyceryl Stearate 1

B3
Stearamidopropyl

Dimethylamine Lactate
2.5

B4
Butyrospermum Parkii

(Shea) Butter
0.7

C1
SalSphere® Hair

Stimulator
5

C2
Phenoxyethanol,
Ethylhexylglyceri

0.9

C3 Fragrance 1

Total 100

Applications
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Table 3: Conditioner with SalSphere® Hair
Stimulator 

Table 4: Scalp Serum with SalSphere® Hair
Stimulator 
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add biotin
substantiation
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