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Mannitol

l. Nonpruprletary Names
BP: Mannitol
JP: o-Mannite
PhELir: Mannitolum
USP: Mannitol

2. Synonyms

Cordycepic acid; E1421. D-mannitol: manna sugar: mannite:Pen-rtr'mL

3. Chemical Name and CAS Registry Number
o-Mannitol [69-65-81

4. Empirical Formula Molecular Weight
Carine. 132.1?

5. Structural Formula

cope

HO—fi'i—H
HD—CI—l-l

H—(II—UH
H—(IZ—UH

its“

ti. Functional Category

Sweetening agent: tablet and capsule diluent: tonieity agent:
vehicle (hulking agent] for lyophilizetl preparations.

1. Appllcatlom in Pharmaceutical Formulation or
Technology
Mannitol is widely used in pharmaceutical formulations and
food products. In pharmaceutical preparations it is primarilyused as a diluent (10-90% wtw) in tablet formulations. where
it is of particular value since it is not hygroscopic and maythus be used with moisture-sensitive active ingredients.
Mannitot may he used in direct-compression tablet applica-
tions."'5l for which the granular and sprayvdried forms are
available. or in wet granulations.“’ Granulations containing
maunitol have the advantage of being dried easily. Specific
tablcl applications include antacid preparations. glyceryl trin-
itrate tablets. and vitamin preparations. Mannitol is commonly
used as an excipient in the manufacture of chewable tablet
formulations because of its negative heat of solution. sweet-
ness. and ‘mouth feel’IW

In lyophilizcd preparations. rnannitol (20-90% wtw} has beenincluded as a carrier to produce a stiff. homogeneous cake
that improves the appearance of the lyophilized plug in a vi-
al.“"123 A pyrogen-free form is available specifically for I 5“fits

 

Mannitol has also been used to prevent thickening in aqueous
antacid suspensions of aluminum hydroxide t4 7% wlv). [I
has been suggested as a plasticizer in soft-gelatin capsules.
as a component of susrained-rclease tnhlet formulations.“31and is used in food applications as a bulking agent.
Therapeutically. mannitol administered purenterally is used as
an osmotic diuretic. as a diagnostic agent for kidney function.
as an adjunct in the treatment of acute renal failure and as
an agent to reduce intraeranittl pressure. treat cerebral edema.
and reduce intraocular pressurc. Given orally. mannitul is not
absorbed significantly from the GI tract. hut in large doses itcan cause osmotic diarrhea. see Section 14.

8. Description
Mannitol is u-mannitot. It is a hexahydrie alcohol related to
mannuse and is isomeric with sorhitol.
Mannitol occurs as a white. odorless. crystalline powder. or
free-flowing granules. It has a sweet taste. approximately as
sweet as glucose and half as sweet as sucrose. and imparts a
cooling sensation in the mouth. Microscopically. it appears asothorhornhic needles when crystallized from alcohol.

9. Pharmacopeial Specifications
 
 TB! JP PhEttr USP

Identification + + +
Characters + + —
Solution appearance + + —
Melting range res—159°C lbfi-lTOT ind—169°C
Specific rotation +131“ to +145“ +23‘ to +25“ +13?“ to “as;
Acidity + + +
Loss on drying s 0.30% s 0.5% s 0.3%
Chloride S 0.00??? S 50 ppm 5 0.007%
Sulltuc S 0.0M- S [m ppm S 0.0m
Arsenic S l.3 ppm — S l ppm
Lead — S 0.5 ppm —
Nickel + S 1 ppm -—
Heuvy metals 5 5 ppm — —
Reducing sugars + + +
Sulfuted ash 5 (MM: 5 fl. [1- —
Sorbitol — s 2.0% —
Bacterial :ndotortins — +“‘ —
Assay s 98.0% its-101.5%: 96-1015‘h 

"' Ttst applied only if the mannitol is to be used in die manufacture of
palmlflt‘llill dosage forms.

10. Typical Propertlu
Compresst'billry: see Figs. 1 and 2.!"1
Density (bulk): 0.430 glcm’m for powder: 0.? gtcmm" forgranules.
Density {tapped}: 0.734 glcillw” for powder: 0.3 gtcm’l‘” f‘"granules
Density (true): 1.514 gtcm‘"ll
Dissertation constant; pK. = 13.5 at IS°C
Flash point: > ISOT _
Flatt-ability: powder is cohesive. granules are free flowing-
Heat of combustion: “5.5? thg {3960 calt'g}
Heat of solution: 420.9 Itg (-28.9 ealtg} at 25°C
Melting point: lfifi-lfiBT
Moisture content: see Fig. 3.01

 

 

SEM: I
Ereipiient; Memorial
Manufacturer: Merck
Mzartifiottl'mn: 50K
Vallagc: 3.5 kV

 
SEM: 2
Eacipiertt: MntrttilotMmtufactumr: Merck
Magnification 500x
when: 3.: tv

 

 
Oa'ntolart'ry: a 5.0m wtv aqueous solution is iso-osrnotie withserum.

Particle size distribution: maximum of 0.1% greater than 500
l-ll'D and minimum of 90% greater than 200 got in size for
Pearlitpt 300 DC; maximum of 20% greater that: 500 pmand rrunimum of 35% greater than 100 ttrrt in size for
Feminist-400 DC: maximum of 0.5% greater than 84! um
it"! t'nlturnum of 90% greater than 150 pm in size forearlrtal' 500 DC. Average particle diameter is 250 ].Im for

Eating! 300 DC. 360 pm for Peortt'tal 4'00 DC andllm for Fearlt'tdt 500 OCH" See Fig. 4-."J
_'R¢froctt've index: num = I333

Marmt'ml 325

SEM: 3 '
F—xrintettt: Mauuitol ptmtdcr
Manufacturer. SPI Polyrvlt. IncInt Nu: 314063
Magmhearimt: Imx

SEM: 4
incipient: Mamillnl. granular
Manufaclurer SP1 Panels. Inc
Lot No: ZOE-tl-‘ll
Magnification: Ioox

 
Solubility: see table below.

Solvent Solubility at 20°C
Allal'ts Soluble
Ethanol {95%) I in 83
Falter Practically insoluble
Glycerin l in l3
Pmpan-I-ol l in 100
Water | in 5.5

Specific surface area: 0.31-0.39 mlt’g‘m
W Handbook of Phamoceuticol Erefipietlfl. First Editian
'31 Results or laboratory project for third edition.
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rng. 1: Cowman:- character-Mics or ennui-r manniml
(Moi. Raquela ml-
0 ‘. Peat-{ital FG
Cl : Peariiml MG
A : Pmrlt'ral 662
Tablet diameter: 20 mm
Lubricant: magnesium stem 0.7% whv for Familial MG and
Pearlitol 662. magnesium steamte 1% wlw' for Peat-lira! F6

ton

on as
to

g" 33a 70 '
E”
g on
3’ so 3.1

i “40

§ an 2.9_-—E
29
10 2.7

°o36912151a21242r30Compression farce {RN}

Fig.2:Compt-mioncitmcterlaflesafgranuiarmamltol.
Mean tablet weight: 500 mg
Minimum compressional force for compaction: 7.35 kN
Compressional force resulting in capping: M5 ItN

Tabletbreakingthicknesslrnm}

12

10

shMoratu'recontain{'56} a:m  
M
233343 5257 or 75100

Flela’dvetmnidlwl‘lél

Fig. 3: Surgeon-desorption Isotllmn for mannitnL
O : sorprion equilibrium moisture
l : desorption equilibrium moisture

Median size = Bel-H11WeightmusizaWe}  
a 4n so 100 160 20“Particle alarnmar tum}

Pig. 4: Pardde she distribution or mannitnl powder-

.asst-"ona-

11. Stability and Storage Conditions
Mannilu] is stable in the dry state and in aqueous solutions.
Solutions may be Slerilized by filtration or by autoeiaving and
if necessary may be antoelaved repeatedly with no adverse
physical or chemical effects.”“ In solution. mannitol is not
attacked by cold. dilute acids or alkalis. nor by atmospheric
oxygen in the absence of catalysts. Mannitol does not undergoMaillard reactions.
The built material should be stored in a well—closed container
in a cool. dry. place.

12. Inmmpatibilities
None reported in the dry state. Mannitol solutions. 209l- wlv
or stronger. may he salted out by potassium or sodium chlo-
ride.""'} Precipitation has been reported to occur when a 25%
win mannilol solution \vas allowed to contact plastic.""1 50-
dium cephapirirt at 2 mga’mL and 30 mgirnl. is incompatible
with 20% wiv aqueous mannilol solution. Mannitol is incom-
patible with xylitol infusion and may form complexes with
some metals (Fe. Al. Cu}. Reducing sugar impurities in man-
nitol have been implicated in the oxidalive degradation of a
peptide in a Iyophilized formationdm Mannitol was found to
reduce the ornl biovailability ol' cimetidine compared to su—cussed-193

13. Method of Manufacture

Mannitol may be extracted from the dried sap of manna and
other nalura] sources by means of hot alcohol or other selec-
tive solvents. It is commercially produced by the catalytic or
electrolytic reduction of monosaccbarides sucl! as mannose
and glucose,

14. Safety
Mannilol is a naturally occurring sugar alcohol found in an—
imals and plants: it is present in small quantities in almost
all vegetables, When consumed orally in large quantities. lax—
nliVe effects may occur!“ If used in foods as a hodying agent
and daily ingeslion of over 20g is foreseeable. lite producl
label should bear the statement 'excessive consumption may
have a laxative effoct'. After intravenous injection, mannitol
is not metabolized to an}‘ appreciable extent and is minimally
reabsorbed by Ihc renal tubule. about 30% of a dose beingexcreted in the urine in 3 hour-5.9"

A number of adverse reactions to mannitol have been reported
Primarily following the therapEutie use of 20% wlv aqueous
i11l.t‘a\«'enolls infusionsml The quantity of Inannitol used as an
elicipient is considerably less than that used therapeutically
aml is consequently associated with a lower incidence of ad-
Vlet‘se reactions. Hewever. allergic. hypersensitive-Iype reac—
uons may occur when mannitol is used as an exeipienl.

tin acceptable daily intake or rnannitol has not been specified
hi“ lhe WHO since the amount consumed as a sweetening
“E6111 was not considered lo represent a hazard to healthfm

LB,“ (mouse. IP): l4 gfkglz‘l
LD” (mouse. IV): 7.4? gfltg
“3m (mouse, oral): 22 glitg
LDsn (rat. 1V): 9.69 gflrg

' -__ LDso (fat. oral): I15 grit:

Manm'l'al' 327

15. Handling Precautions '
Observe normal precautions appropriate to the circumstances
and quantity of material handled. Maunitol may be irritant to
the eyes; eye protection is reeommendod.

16. Regulatory Status
ERAS listed. Accepted for use as a food additive in Europe.
Included in the FDA Inactive ingredients Guide ([P, 1M. 1V.
and SC injections. infusions. bueeal. oral and sub-lingual tab-
lets and capsules). Included in nonparenleral and parenteralmedicines licensed in the UK.

11'. Pharmacopeias
China. Eur. Int. Jpn. Pol. and US.

18. Related Substances
Sorbi'tol.

19. Comments
Mnnnitol is an isomer of sorbitot. the dilTerence between the
two polyols occurring in the planar orienlation of the OH
group on the second carbon atom. Each isomer is character-
ized by its own individual set of properties, the most impor-
tant difference being the response to moisture. Sorbilol is
hygroscopic while mannitol resists moisture sorptiort. even at
high relative Ilumidilies.
Granular ntartnitol news well and imparts improved llow prop-
erties to other materials. However. it usually cannot be used
with concentralions of other materials exceeding 25% by
weighl. Recommended levels ol‘iubricartt are 1% why calcium
stearate or l—Z‘Rn \ll'N magnesium slearale. Suitable binders
for preparing granulations of powdered n'tartnilol are gelatin,
methylceliuiose 400. starch paste. povidone. and sorbilol.
Usually. 3-6 times as much magnesium slearate or I.5-3 timesas much calcium stearate is needed for lubrication of mannitol
granulations than is needed for other exeipicnts.
Mannitol has been reported to sublime at 130°C!“

20. Specific References
l. Kanig JL. Properties ol' fused manuitttl in compressed tablets.J Phamr Sci 1964: 53: 188492.
2. Ward DR. Lalhrop LB, Lynch Ml. Dissolution and compat-

ibility considerations for the use of mannitol in solid dosage
forms. J Phone Sci 1969: 58: l464-l46‘l'.

3. Ghancrn AH. Salt! FM. Abdel-Ghany 5. Mechanical and
physical properties of sulfamelhoxazok-manu'tlol solid dis-
persion in tablet form. 21cm ”mm Faun I936: 95: lé‘l-l‘l'l.

4. Dehurd B, Lci'cbvre C. Guyot—Hermann AM. Hubert I.
Bouche R. Guyot JC. Study of different crystalline forms of
mannitol: comparative behaviour under compression. Drug
Dev ind Phorm IS‘S'J‘: l3: lSJS-l546.

5. Molokhia AM. AI-Shora HI. Hammad AA. Aging of tablels
prepared by direct compression of bases with different mois-
ture content. Jill-us flew l'nri Filmer I98?; 13: 19334946.

6. Mendes RW. Gall S. An CQ. Wet granulation: a comparison
of Manni-Tab anrl mannitol. Drag Comer ind 1978-: l22(3l:
36. 38. 40. M. Bil—SS.

‘l'. Daoust RG. Lynch Ml. Mannitol in chewable tablets. Drug
Cosme! l’l'td I963: 93(1): 26-28. 33. 92. 123-129.

8. Herman J. Remon ll“. Aluminium-magnesium hydroxide lab-
lets: effect of processing and coutpositiou of granulating
solution on the granule propenies and in vitro antacid per—
romance. Drug Dev had Phnmt I933: I4: I22I-I23‘i.
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