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Sustained release

Benefits for Nutrition
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The sustained release technology provides the release of an effective amount of active 
ingredient over time and at a continuous rate

⇾ Enhancing absorption

⇾ Avoiding potential undesirable 
effects

Non metabolized fraction

SUSTAINED RELEASE

Metabolized fraction

TimeIntake 1 

[AI]bloo

d

Higher prevalence of undesirable effects 
in this zone

Efficiency zone

Intake 1 

INSTANT RELEASE
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Sustained release

Benefits for formulator and consumers
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Formulator Consumer

Provide high-value solutions and 
marketing differentiation

Optimize the dosage of active 
ingredients by providing benefits 

over several hours 
⇒ more specifically for ingredients 

with slow absorption rate 
Improve the efficiency of the 

treatment (uniform delivery of 
active over time)

Reduce daily intakes and 
enhance the consumer  

compliance

Decrease potential side 
effects due to the peak of 

active ingredients

Sustained release formulations can be used to help
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Discover
SEPISMART™ 

SR
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Discover SEPISMART™ SR

A natural solution for sustained release dietary supplements
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● What is it ?

Polysaccharide used for its 
viscosity properties providing 
the sustained release effect

Polysaccharide with a good 
behavior to direct compression 

giving good hardness tablet

SEPISMART™ SR

SEPISMART™ SR is a synergistic co-granulated combination of Xanthan and Acacia gums from natural origin, processed 
without solvents.

XANTHAN 
GUM

ACACIA 
GUM

An international patent 
application has been filled and 

a patent has already been 
granted in France and Japan

Production by 
fermentation
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Discover SEPISMART™ SR

A sustainable sourcing of acacia gum

7

Reasoned & sustainable harvest
◆ Protection of acacia trees to ensure a sustainable development of gum acacia
◆ Use of improved cook stoves which consume less wood
◆ Harvesters : formation on good environmental practices

Improvement of the harvesters’ living conditions
◆ Give access to safe drinking water
◆ Ensure food security
◆ Help to diversify income

Strengthening of the acacia gum industry
◆ Improvement of the quality of the gum
◆ Better integration of the producers in the industry network
◆ Sustainable growth of the local industry

A secure sourcing in
the acacia gum belt 

(17 countries)

Gum processed in 
France 
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Discover SEPISMART™ SR

Xanthan gum, a thickener from natural origin
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A polysaccharide gum derived from Xanthomonas campestris

Fermentation of carbohydrates containing raw materials like :

Non GMO 

Gum processed in 
Europe 

◆ Glucose syrup from maize ◆ Sugar from sugar beet ◆ Sugar from sugar cane
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Discover SEPISMART™ SR

General properties
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APPEARANCE

White or slight yellowish microgranules

CHEMICAL PROPERTIES 
pH (1% dispersion) 6 – 7.5

Viscosity at 2% 3000 – 3100 cP
in buffer solution at pH 7,2 at 25°C

PHYSICAL PROPERTIES 
Particle size > 500µm : 4% max

> 80µm : 65-90%

Density bulk: 0.45 ±0.05 g/mL
tapped : 0.58± 0.05 g/mL

Good 
viscosity 

properties!

2 years
shelf life
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Technical performance

An optimized performance
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SEPISMART™ SR has been extensively  tested to ensure an optimized performance

● Excellent effect on compression 
behavior

● An adjustable release profile depending 
on % Sepismart ™ SR 

● Sustained release effect tested with 
different active ingredients : caffeine 
and magnesium carbonate

● Use in tablets (compatible with coated 
tablets)

● Use in hard capsules

Easy to use in various delivery form
● An alternative to cellulosic derivatives 

with a similar level of performance 

● Excellent flowability
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SEPISMART ™ 
SR

in capsules

12



NUT/6608/GB/4/August 2020 - Commercial presentation SEPISMART™ SR 

Discover SEPISMART™ SR

Mechanism of action
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● How does it work ?

capsule 
shell

gel layer

SEPISMART™ SR active ingredient

Polymer hydration Gel layer formation Gel swelling

Soluble active 
ingredient 
released by 
DIFFUSION

Insoluble 
active 
ingredient 
released by gel 
EROSION

same 
mechanism of 

action
with tablets

WORKING AS AN HYDROPHILIC MATRIX

When ingested, the capsule starts disintegrating and the SEPISMART™ SR inside starts its hydration ; the result is the formation of a gel. 

The capsule wall serves as a support for the gel formation, creating a gel layer all against the capsule body, similar to when the gel forms a layer all 
around the tablet.
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Discover SEPISMART™ SR

Easy-to-use
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● How to use it ?

Weighting Mixing Capsule
filling

Packaging

SEPISMART™ SR
Active ingredient

Diluant

During the mixing step, it is recommended to use a shaker-mixer rather than a high shear mixer.

At lab scale, all ingredients were blended in a Turbula mixer. In order to obtain a stable 
homogeneous blend, the mix was then processed on a rotary press.

25 - 30%
Recommended 

level of use 

*recommended dosage of Sepismart™ SR depends on the active
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Technical performance

Use in hard capsule
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SEPISMART™ SR is compatible with use in hard capsules. By optimizing the ratio of excipient, it is possible to get 
a sustained release effect similar to the one obtained with tablets.

By comparing the dissolution profiles of capsules and tablets, both with 
30 % of SEPISMART SR and 20 % of caffeine we see that  the sustained 
release kinetics show similar trends. 

However, we observed a slower active dissolution for tablets forms. That 
is because the SEPISMART SR forms a stronger gel around the solid core 
of the tablet and thereby will take longer to dissolve. In capsule forms, the 
gel strength is much less important, with no support as soon as the 
capsule wall is dissolved. 
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Technical performance

Fine tuning the release profile
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The sustained release profile can be adapted by using a different percentage of SEPISMART™ SR. It will also strongly 
depend on the nature of the active ingredient.

Time (min)

25 - 30%
Recommended 

level of use The release profile will depend on the formula and nature of the active ingredient.
*at ≤ 20%, the forming gel layer may not be homogenous, giving an instant release

By comparing capsules with 30 % and capsules 
with 80 % of SEPISMART SR, we see that the 
release dynamics are very close. The SEPISMART 
SR can then be used Quantum satis as a delaying 
and a filler agent.
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SEPISMART ™ 
SR

in tablets
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Discover SEPISMART™ SR

Mechanism of action
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● How does it work ?

SEPISMART™ SR active ingredient

Polymer hydration Gel layer formation Gel swelling

Soluble active 
ingredient 
released by 
DIFFUSION

Insoluble active 
ingredient 
released by tablet 
EROSION

HYDROPHILIC MATRIX CONCEPT

same 
mechanism of 

action than
with capsules



NUT/6608/GB/4/August 2020 - Commercial presentation SEPISMART™ SR 

Discover SEPISMART™ SR

Mechanism of action
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● How does it look like for real ?

Let’s see 
with a sample of a colored 

tablet containing 
SEPISMART™ SR

https://docs.google.com/file/d/0B7EH7TFsEgNlTEZOV2JrY080RlE/preview
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Discover SEPISMART™ SR

Easy-to-use

20

● How to use it in direct compression ?

Weighting Mixing Mixing Tableting
direct 

compression

Packaging

SEPISMART™ SR
Active ingredient

Diluant Lubricant

Tablets can be coated

During the mixing step, it is recommended to use a shaker-mixer rather than a high shear mixer.

At lab scale, all ingredients were blended in a Turbula mixer. In order to obtain a stable 
homogeneous blend, the mix was processed on a rotary press.

25 - 30%
Recommended 

level of use *

*recommended dosage of Sepismart™ SR depends on the active
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Technical performance

No compromise on compression behavior
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Tablets formulated with SEPISMART™ SR have an excellent hardness at low compression forces.

They behave as well as cellulosic matrices and better than powder mix of xanthan & acacia gums.

Minimum recommended level 
for this tablet size = 70 N

SEPISMART™ SR

Cellulosic 
derivatives

Xanthan gum 
(powder)

Xanthan + acacia 
gums (powder)

The co-granulation process 
gives excellent properties for 

compression to the combination 
of xanthan and acacia.
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Technical performance

Fine tune release profile
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The sustained release profile can be adapted by using a different percentage of SEPISMART™ SR. It will also strongly 
depend on the formula and the nature of the active ingredient.

*at ≤ 20%, the forming gel layer may not be homogenous giving an instant release

25 - 30%
Recommended 

level of use *
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Technical performance

Slow release magnesium carbonate tablets
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MgCO3 is released quickly released compared to caffeine while it is less 
soluble in water. 

That shows that the active ingredient behaviour cannot be predicted only 
based on its solubility. In order to obtained an optimal dissolution profile, 
differents characteristics need to be taken in account (molecular weight, 
solubility, concentration in the formula, other excipients etc.).  

Tablets of 500mg were made with 30% of SEPISMART SR and 42.8% of MgCO3 (26.3% of 
pure Mg).

Solubility of caffeine :  21,7 g/L (water, 25 °C) & solubility of MgCO3:  0,106 g/L ( water, 20 °C)

SEPISMART™ SR can be used for sustained release with both water soluble or insoluble active ingredients. 
Tablets containing Magnesium carbonate have been studied to evaluate the release profile using SEPISMART™ 

SR with a weakly soluble active ingredient.
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Technical performance

An alternative to cellulosic derivatives
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Tablet properties Cellulosic derivative 
(20%)

SEPISMART™ SR 
(25%)

Tablet  weight (mg) 518,8 ± 7,9 512,6 ± 3,7

Compression force (kN) 7.5 13

Hardness (N) >70N 102 ± 9 103 ± 3

Friability (%) <1% 0.0 0.1

Flowability
   Glass funnel
   Inox funnel (10mm)

∞
∞

5,2 s
21,03 s

Tablets containing SEPISMART™ SR show similar performance in terms of tablets hardness, friability and release 
of the active ingredient, compared to tablets made with high molecular weight cellulosic derivatives. 

Excellent flowability properties compared to cellulosic 
derivatives 



NUT/6608/GB/4/August 2020 - Commercial presentation SEPISMART™ SR 

Technical performance

Compatible with tablet coating
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Tablets formulated with SEPISMART™ SR in direct compression can then be coated if needed without altering the 
sustained release properties.

It is fully compatible with:

●  functional coating agents such as SEPIFILM™ LP when the active ingredient 
requires moisture protection

●  aesthetic coating agents such as SEPIFILM NAT™ COL giving bright, stable 
and natural colors to the tablets

Coated tablets were made using: 

● 100% Sepifilm™ NAT Blue - 15% solid content - 4% weight gain
● 60% Sepifilm™ LP 014 / 40% Sepisperse™ dry Blue - 12% solid    content - 5% weight gain
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Technical performance

Impact of tablets size
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SEPISMART™ SR has been tested in direct compression on Ø5mm tablets in comparison with tablets of classic size 
(Ø11mm), a slow release effect is observed and its kinetic is modulable by adjusting the % of SEPISMART™ SR.

● A slow release profile is obtained in 5mm tablets: 
about 90% of the caffeine is released in 2h

● The slow release effect in small-sized tablets can be 
enhanced by increasing the amount of SEPISMART SR at 
40%
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Benefits of SEPISMART™ SR

Why try SEPISMART™ SR ?
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● Advantages of using SEPISMART™ SR

▪ Well-known gums from natural origin  widely used in food and dietary supplements 
applications

▪ A candidate to :

✓ overcome formulation difficulties 

✓ bring added-value to a new product 

✓ re-launch an existing formula

▪ Easy to use:

✓ Synergistic effect between the  gums for an optimized aptitude to compression

✓ Excellent flowability

▪ 1st solution for delayed release capsule

Manufactured in an ISO 
22000 certified facility

Kosher certified Halal  certified
Suitable for 

vegetarian and 
vegan formulations
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Benefits of SEPISMART™ SR

Accelerate innovation
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SEPISMART™ SR can also be used as a thickener thanks to its viscosity

with both instant and 
sustained releases

for continuous energy
to help fight fatigue

all day long

to help maintain good
sleep quality all

night long

in sports supplements 
to 

enhance performance 
during training 

Multivitamins Energy Sleep Sport 

▪ Magnesium
▪ Caffeine
▪ Vitamin C
▪ Iron
▪ L-Theanine
▪ Guarana

▪ Melatonin
▪ Passiflore
▪ Tryptophan

▪ Amino Acid
▪ Plant 

extracts

Stress  

to relax the body and 
increase energy 

levels

▪ CBD
▪ 5-HTP
▪ Ayurvedic
▪ Adaptogens
▪ Vitamins/Minerals
▪ Other extracts

to combine probiotics & 
prebiotics

Digestive Health

C
O

N
C

E
P

T
S

 ID
E

A
 

activate your ingredient at optimum 
interval

FROM NATURAL ORIGIN
CLEAN LABEL

CONSUMER FRIENDLY
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Benefits of SEPISMART™ SR

Concept n°1
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Sleep

Melatonin & SEPISMART™ SR 
(mini tablets or granule)

Passion Flower 

Release of Melatonin all over the night (sustained release)  + natural relaxing 
action of Passiflore (immediate release)

SLEEP 
& 

RELAX

→ Melatonin helps to reduce the time it takes to fall asleep (1 mg  melatonin/portion)
→ Melatonin contributes to the alleviation of subjective feelings of jet lag (>0.5 mg melatonin/portion)Ingredients: Sepismart™ SR, Melatonin, Passion 

Flower Extract, Maltodextrin, Vegetarien capsule 
(HPMC)

Dose : 2 caps (1 mg melatonin)

fall asleep faster, sleep longer 

Sepismart’s 
action

Claims
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Benefits of SEPISMART™ SR

Concept n°2
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Vitamin C & SEPISMART™ SR 

Release of vitamin C gradually all over the day (slow release) 
ensuring a steady supply of vitamin up until 8 hours 

→ Vitamin C helps to  increase the energy level during exercise, by taking part of the 
     carnitine’s production. Carnitine facilitates the burning of fat which bring energy. 

Ingredients: Sepismart™ SR, Vitamin C, 
Maltodextrin, Vegetarien capsule (HPMC)

Dose : 2 caps (1 mg vitamin C))

Energy Sepismart’s 
action

Claims

Energy

For continuous 
energy

to help fight fatigue
all day long

Context
Vitamin C is largely used as food supplements for its multiple 
effects on the body such as the energy levels support. But as it 
cannot be accumulated in the body, an excess intake causes a lost 
of vitamin C which is eliminated through the urine. 
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Benefits of SEPISMART™ SR

Concept n°3
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Marine magnesium and/or B6 and/or 
L-theanine 

Immediate release Mg, B6, L-theanine for fatigue and mental health care
Sustained release adaptogen plant extract to better handle stress

→ Magnesium contributes to a reduction of tiredness and fatigue (>15% NRV)
→ Vitamin B6 contributes to the reduction of tiredness and fatigue (>15% NRV)

STRESS 
FREE

Adaptogen plants (rhodiola, ashwagandha &  
ginseng) & SEPISMART™ SR 

Ingredients: Sepismart™ SR, Marine Magnesium, 
L-Theanine, Adapatogen mix (rhodiola, ashwagandha, 
ginseng), Maltodextrin, Vegetarian capsule (HPMC), 
vitamin B6

Dose : 1 caps

Stress

To relax the 
body and 
increase 

energy levels

Sepismart’s 
action

Claims
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Benefits of SEPISMART™ SR

Concept n°4
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Marine Magnesium and/or vitamin C and/or plant 
extract rich in Vit C (ginger/turmeric)

→ Magnesium contributes to normal muscle function (> 15 % NRV)
→ Vitamin C contributes to normal energy-yielding metabolism(> 15 % NRV)

Amino acid (BCAA) & SEPISMART™ SR 

Ingredients: Sepismart™ SR, BCAA, Magnesium, 
Vitamin C, ginger, turmeric, sweetener, coloring 
agent

Dose : 1 sachet 

Sport

in sports 
supplements to 

enhance 
performance 

during training 

Claims

Benefices are immediate release antioxidant  and Mg2+ 
Extended release BCAA to promote recovery, muscle growth and repair

Sepismart’s 
action

No Pain 
No Gain
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Benefits of SEPISMART™ SR

Regulatory and quality package

34

Heavy metals1

Pb ≤ 2ppm
Cd ≤ 1ppm
As ≤ 3ppm
Hg ≤ 1ppm

Microbiological analysis2

Guaranteed on SEPISMART™ SR

1 tested on a statistical basis on raw material
2 tested on each batch

It is fully compliant with EU* and US food supplements regulations

XANTHAN 
GUM

ACACIA 
GUM

E 415  (UE) 
21CFR172.695  (USA) 

E 414  (UE)
21CFR184.1330  (USA)

RECOMMENDED LABELING FOR USE IN FOOD SUPPLEMENT

✓ in the EU 

Carrier: Xanthan Gum, Acacia Gum
or
Carrier: E415, E414

SEPISMARTTM SR is compliant with the label 
“natural-origin”

✓ in the US 

Carrier: Xanthan Gum, Acacia Gum

*Reg 231/2012/EU & 133/2008/EU Annex III
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Benefits of SEPISMART™ SR

Packaging, storage and transportation

35

✓ Storage and transportation

Shelf life 2 years

Storage 
conditions

Store in well closed 
containers in a clean and 
dry environment.

Transport Not concerned by 
transport regulations

✓ Packaging

Net weight 20 kg

Primary 
packaging

Thermosealed PE bags 

Secondary 
packaging

Sewed kraft paper bag

Pallet 100x120x150cm / 800kg

✓ Samples

Standard size 500 g



September 2019 - SEPIFIT™ Protect 
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SEPISMART SR at a glance

Designed for 

Nutrition 

applications

For tablet, 

hard capsule 

and granule

Excellent 

flowability

A synergetic combination of 
acacia and xanthan gums

From natural origin

Easy to use excipient 

Eco-friendly processed (w/o 
solvents) 

Manufactured in France

Safe and consumer friendly
No GMO / No additives and 
preservatives / Vegan / Kosher 
and Halal certified

Compliant with EU and US food 
supplements regulations

An excipient for sustained release

recommended level of use : 25% to 30%* 

*recommended use depends on the active
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NUT/6608/GB/4/August 2020 - Commercial presentation SEPISMART™ SR 

Nota
The analytical specifications warranted are only those mentioned on the certificate of analysis supplied with each delivery of the product.
Except as set forth above, Seppic* makes no warranties, whether express, implied or statutory, as to the product which is the subject of this document. Without limiting the generality of the foregoing, Seppic* makes no warranty of merchantability of the product or of the fitness of the 
product for any particular purpose. Buyer assumes all risk and liability resulting from the use or sale of the product, whether singly or in combination with other goods. The information set forth herein is furnished free of charge and is based on technical data that Seppic* believes to be 
reliable. It is intended for use by persons having technical skill and at their own discretion and risk. Since conditions of use are outside Seppic*'s control, Seppic* makes no warranties, express or implied, and assumes no liability in connection with any use of this information. Nothing 
herein is to be taken as a license to operate under or a recommendation to infringe any patents.

* Seppic being:

Seppic S.A. - Paris establishment
Paris La Défense
50 boulevard National
CS 90020
92257 La Garenne Colombes Cedex
FRANCE
Tél : +33 (0)1 42 91 40 00
info.seppic@airliquide.com

UNITED STATES - Seppic Inc.
30, Two Bridges Road, suite 210
Fairfield
New Jersey 07004-1530
UNITED STATES
Tél : +1 973 882 5597
us.seppic@airliquide.com

GERMANY - Seppic GmbH
Martinstrasse 16-20
50667 Köln
GERMANY
Tél : +49 (0)221 888824 0
germany.seppic@airliquide.com

CHINA - Seppic Shanghai Chemical Specialities Co. 
819 West Nanjing Rd, 
Room 1508 Zhongchuang Building,
Shanghai 200041
CHINA
Tél : +86 (21) 64 66 01 49 
china.seppic@airliquide.com

KOREA - Seppic Office 
12FL, V-Plex,
501, Teheran-ro
Gangnam-gu,
Seoul, SOUTH KOREA  06168
Tél : +82-2-3019-2569
korea.seppic@airliquide.com

Seppic S.A. - Castres establishment 
127, chemin de la poudrerie – BP 90128
81105 Castres Cedex
FRANCE
Tél : +33 (0)5 63 72 69 69
Fax : +33 (0)5 63 72 69 70

UNITED STATES - Polykon Manufacturing LLC
6201 Engineered Wood Way
Sandston
Henrico County VA 23150
UNITED STATES
Tél : +1-804-624-9057
sharon.harper@airliquide.com

ITALY - Seppic Italia Srl        
Via Quarenghi 27
20151 Milano          
ITALY
Tél : +39 02 38009110
italy.seppic@airliquide.com

INDIA - Air Liquide India Holding Pvt Ltd
O2 Commercial Twin Tower
B/1304, Asha Nagar Road 
Mulund (W) 
Mumbai 400080
INDIA
Tél : + 91 22 61046464
india.seppic@airliquide.com

DUBAI - Seppic Office 
East Wing 5, 
Block-A, 3rd Floor
Dubai Airport Free Zone
UNITED ARAB EMIRATES 
Tél : +971 (4) 20 55 500
dubai.seppic@airliquide.com

BiotechMarine S.A.S.
Zone Industrielle
B.P. 72
22260 Pontrieux
FRANCE
Tél : +33  (0)2 96 95 31 32 
contact.biotechmarine@airliquide.com

BRAZIL - Seppic Brasil EQCI Ltda 
Alameda Santos 745/ cj 72/ 7ºfloor
Cerqueira Cesar
01419-001
São Paulo – SP
BRAZIL
Tél : +55 11 3252 3911
brasil.seppic@airliquide.com 

POLAND - Seppic Office
Schülke Polska Sp. z o.o.
Al. Jerozolimskie 132
02-305 Warsaw
POLAND 
Tel. +48 22 11 60 759  
poland.seppic@airliquide.com

SINGAPORE - Seppic Office
No. 2 Venture Drive
#22-28 Vision Exchange
Singapore 608526
SINGAPORE
Tél : +65 6378 5213
singapore.seppic@airliquide.com

Serdex S.A.S. - Pau establishment
1 avenue Normandie Niemen 
64140 LONS
FRANCE
Tél : + 33 (0)5 59 13 04 20
contact-serdex@airliquide.com

COLOMBIA - Seppic Colombia SAS
Calle 71 n°10-40
Edificio Orbe 71 of 401
Bogota 
COLOMBIA
Tél : +571 702 44 48
colombia.seppic@airliquide.com

RUSSIA - Seppic office
OOO AIR LIQUIDE
Vorontsovskaya St. 17
109147 Moscow
RUSSIA  
Tel. +7 495 641 28 98 ext. 375

JAPAN - Seppic Office
Air Liquide Japan's Office
Granpark Tower 3-4-1 Shibaura
Minato-ku, Tokyo 108-8509
JAPAN
Tél : +81 3 6414 6725
japan.seppic@airliquide.com
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Sustained release

Benefits for Nutrition
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The sustained release technology provides the release of an effective amount of active 
ingredient over time and at a continuous rate

 Example 1: enhancing absorption

Sustained release Instant release

Non metabolized 
fraction

Metabolized 
fraction

Time Time

[AI]bl

ood

Intake 
1 

Intake 
2 

Intake 
1 > +

[AI]bl

ood

1 2 3

1 2 3



NUT/6608/GB/4/August 2020 - Commercial presentation SEPISMART™ SR 

Sustained release

Benefits for Nutrition
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 Example 2: avoiding potential undesirable effects

Higher prevalence of 
undesirable effects in this 

zone

Efficiency zone

Time Time

[AI]bloo

d

Intake 1 Intake 2 Intake 1 

[AI]bloo

d

Sustained release Instant release

> +1 2 3

1 2 3
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Technical performance

No compromise on compression behavior
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The release of the active ingredient is independent of tablet hardness. It allows to use a low 
compression force when manufacturing the tablets.

80 N
116 N
146 N

103 N
130 N

Tablets hardness:

Sustained release profiles obtained 
are quite similar for tablets with an 

hardness from 80 N to 150 N. 


