
Trehalose is a dihydrous crystalline and non-reducing disaccharide consisting of two glucose 
molecules linked by an α,α‒1,1 bond.

Trehalose is manufactured from starch using enzyme technology.

● Trehalose is 38% as sweet as a 5% solution of sucrose, with less aftertaste and an overall “clean” 
taste profile.

● Trehalose is a non-reducing saccharide, which when heated does not caramelize or 
participate in Maillard reactions.  These properties make trehalose advantageous when 
processing and heat-sterilization are required.

● Trehalose remains exceptionally stable in the presence of heat and acid.  Trehalose can 
tolerate a pH of 2 at 100̊C for 24 hours.

● Due to its low hygroscopicity, trehalose remains free flowing at high relative humidity.
● The glass-transition temperature (Tg) of trehalose is approximately 120̊C, which is higher 
among disaccharides.  Consequently, trehalose maintains a stable glass state at higher 
temperatures.　

Water content of trehalose at various relative 
humidities after 7-day storage

Chemical formula: C12H22O11・2H2O
Molecular weight: 378.33
CAS RN®: 6138-23-4

Reaction of glycine with saccharide solutions

Saccharides (12.5%) with glycine (0.5%) at 
121℃ for 1 hour
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TREHALOSE ENDOTOXIN FREE

Protects the quality of products during processing due to its non-reactivity. TREHALOSE 
ENDOTOXIN FREE does not participate in the Maillard reaction, preventing the development of 
undesired colors, odors and flavors. 
Heat and acid resistant (pH 2 and 100C for 24 hours) 
Stable amorphous phase under high temperature due to its high glass-transition temperature 
(Tg approximately 120°C).  TREHALOSE ENDOTOXIN FREE can be used as a stabilizer for 
biomaterials due to its protective effect against environmental temperature variations. 

Trehalose is a dihydrous crystalline and non-reducing 
disaccharide consisting of two glucose molecules linked by 
an Į,Į–1,1 bond. 

TREHALOSE ENDOTOXIN FREE is monographed as 
being low endotoxin. Because of its stability it can be 
autoclave or filter sterilized. 

Proteins can be denaturized by stressors such as heat, shear, and phase change during 
processing or storage. TREHALOSE ENDOTOXIN FREE can replace the water molecules that 
is closely associated with proteins, stabilizing the higher-order structure to prevent 
denaturation, especially during heating, freezing or lyophilization. 
TREHALOSE ENDOTOXIN FREE modifies ice crystal development to reduce damage to cells 
and proteins during freezing. 

Chemical formula: C12H22O11 2H2O 
Molecular weight : 378.33 
CAS Number    : 6138-23-4 

Stabilization of biomaterials

mAb-IFN-  (1 mg/mL, 60 28 hours storage) TNF-  (5 mg/mL, 60 18 hours storage)

mAb-TNF-  (0.1 mg/mL, 40 )

Succharides (12.5%) with glycine (0.5%) at 121  for 1 hour

Liquid phase

Lyophilization phase

Trehalose

Sucrose 

Before storage 60 , 3 weeks 

Properties

General

Glass-transition temperature of disaccarides 

Physical change of lyophilized samples of mAb-TNF-
before and 3 weeks after storage 

Starch syrup 

Reaction of glycine with saccharide solutions

Sucrose Trehalose 

D 

Trehalose               0.58 mol/L 
Sucrose                        0.58 mol/L 
D-Mannitol             0.55 mol/L 

D D 

Trehalose               0.58 mol/L 
Sucrose                        0.58 mol/L 
D-Mannitol             0.55 mol/L 

0

20

40

60

80

100

m
A

b-
TN

F-
ȕ

ne
ut

ra
liz

in
g 

ac
tiv

ity
(%

) 

Storage time (months)

Trehalose
Sucrose

Carbohydrate in solution  
80mg/mL

D-Mannitol 

*Masking effect on aftertaste: - = None; ± = some; + = strong; ++ = very strong 
*The sweetness of high intensity sweeteners was standardized to a 10% sucrose solution. 

TREHALOSE 100PH 
JP, USP-NF, Ph.Eur.

Trehalose is a dihydrous crystalline and non-reducing 
disaccharide consisting of two glucose molecules 
linked by an Į,Į–1,1 bond. 

Trehalose is manufactured from starch using 
enzymes technology. Chemical formula: C12H22O11 2H2O 

Molecular weight : 378.33 
CAS Number            : 6138-23-4

Trehalose is 45% as sweet as sucrose, with less aftertaste and an overall “clean” taste profile. 
Trehalose is a non-reducing saccharide, which when heated does not caramelize or participate in 
Maillard reactions. These properties make trehalose advantageous when processing and heat-
sterilization are required. 
Trehalose remains exceptionally stable in the presence of heat and acid. Trehalose can tolerate
a pH of 2 at 100C for 24 hours. 
Due to its low hygroscopicity, trehalose remains free flowing at high relative humidity. 
The glass-transition temperature (Tg) of trehalose is approximately 120C, which is higher 
among the disaccharides. Consequently, trehalose maintains a stable glass state at higher 
temperatures. 

Masking effect 
Trehalose can mask unpleasant tastes and odors, improving the quality and acceptability of 
finished pharmaceuticals such as dry syrups, liquid preparations, and chewable tablets. 

Applications

Properties

General 

Water content of trehalose at various relative 
humidities after seven days (TREHALOSE ) 

Masking effect on aftertaste of high intensity sweeteners 

Reaction of glycine with saccharide solutions

Starch syrup 

Succharides (12.5%) with glycine (0.5%) at 121  for 1 hour

Sucrose Trehalose 

0.5 1.0 2.0 5.0 0.5 1.0 2.0 5.0
Acesulfame potassium 0.05 - - -

Sucralose 0.016 - - -

Aspartame 0.05 - - -

Glycosidic stevia 0.083 - - -

Concentration
(%) Control Trehalose (%) Sucrose (%)

General

Properties

TREHALOSE 100PH
JP, USP-NF, Ph.Eur.
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 20 kg  （PE bag in carton box）

■ Masking effect
 Trehalose can mask unpleasant tastes and odors, improving the quality and acceptability 
of finished pharmaceuticals such as dry syrups, liquid preparations, and chewable 
tablets.

Masking effect on aftertaste of high intensity sweeteners

*Masking effect on aftertaste: - = None; ± = some; + = strong; ++ = very strong 
*The sweetness of high intensity sweeteners was standardized to a 10% sucrose solution. 

TREHALOSE 100PH 
JP, USP-NF, Ph.Eur.

Trehalose is a dihydrous crystalline and non-reducing 
disaccharide consisting of two glucose molecules 
linked by an Į,Į–1,1 bond. 

Trehalose is manufactured from starch using 
enzymes technology. Chemical formula: C12H22O11 2H2O 

Molecular weight : 378.33 
CAS Number            : 6138-23-4

Trehalose is 45% as sweet as sucrose, with less aftertaste and an overall “clean” taste profile. 
Trehalose is a non-reducing saccharide, which when heated does not caramelize or participate in 
Maillard reactions. These properties make trehalose advantageous when processing and heat-
sterilization are required. 
Trehalose remains exceptionally stable in the presence of heat and acid. Trehalose can tolerate
a pH of 2 at 100C for 24 hours. 
Due to its low hygroscopicity, trehalose remains free flowing at high relative humidity. 
The glass-transition temperature (Tg) of trehalose is approximately 120C, which is higher 
among the disaccharides. Consequently, trehalose maintains a stable glass state at higher 
temperatures. 

Masking effect 
Trehalose can mask unpleasant tastes and odors, improving the quality and acceptability of 
finished pharmaceuticals such as dry syrups, liquid preparations, and chewable tablets. 

Applications

Properties

General 

Water content of trehalose at various relative 
humidities after seven days (TREHALOSE ) 

Masking effect on aftertaste of high intensity sweeteners 

Reaction of glycine with saccharide solutions

Starch syrup 

Succharides (12.5%) with glycine (0.5%) at 121  for 1 hour

Sucrose Trehalose 

0.5 1.0 2.0 5.0 0.5 1.0 2.0 5.0
Acesulfame potassium 0.05 - - -

Sucralose 0.016 - - -

Aspartame 0.05 - - -

Glycosidic stevia 0.083 - - -

Concentration
(%) Control Trehalose (%) Sucrose (%)

Applications

Packaging

PTPH1･3･2024･04

Life & Healthcare Products Department
E-mail: dnfct@ex.nagase.co.jp

MANUFACTURER：
CONTACT：

The information provided herein is intended only for reference purposes. It is the customer’s responsibility to determine that the ingredients meet all legal requirements in the 
country where they are used, and that they do not infringe on any third party patents. Unauthorized reproduction of this brochure is prohibited.

TREHALOSE 100PH JP, USP-NF, Ph.Eur.
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