)

1)

EP

1)

Web
2) 1
EP (
EP
Code # Supplier batch
( ) 52241 10710657
(Ush) 3 60 52242 10704842
52243 10694287
52244 10687583
52245 10715608
52246 10699092
-1
1g 20mL
10mL
-2
1g 20mL
30
( 15mm 5mm
600rpm)
40mm 15mm
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dayl

day2

day3

Code #

52241

52242

52243

52244

52245

52246

30

-2)

dayl

day2

day3

Code #

52241

52242

52243

52244

52245

52246

2)

EP

)

1g
10mL

30

20mL

EP

1)

USP

2)

53

EP USP

)

EP




1) E

1g 20mL 10mL

54



90 TNT AT T

o

100418 YO VA e | AV

Pregelatinized Starch

KERoLX¥Fy 7y (AR), toxoavFrrsy (AR XEnvdvasFy 7y (H

B) AKEHICMBLTTIAT7 7 —{LLcb DR BRICEBREL DD TH D,
MR AREEE~HEAGOBHHRIINT, KBLRTKIRR W,

KEAERT 5L E, $AHOBRE~PPREH S NEWIIRIRTH 5.

ARKEMZ 2L E, BEL, BEREZOVROELED.

KEFT S 2 — v (95) ITiET 22w,

REFREAER
(1) AF1gle/ks50mL 2z, K PXELZLE, BELZOVROBLELS.
(2) (1) TEEZOVROEICIVERK 1EENZ 2 LE, REBEOA~FEAZ2ET 5.
(1) BXR7LAY AKE40gick160ml A, £ P ERETH 2O VROEL L
72D pH 13 4.0~7.0 TH %,
(2) BE4E AR1L0g B~ 3>y LtukiER (1—4) 2mLE#MA, AKBEET
EREEEL 2, BOMBLTRILT 3. B, W 1nl 2%, ERLCMEALLE, 550
~600°C THRENL, JKILT 5. RIWHEZ L 2, SPEBOBBTHEL, JOBRELBET
B, EBoml 2 NE, KB L CHEEEZEL, BEYRERIECEL, BB 10mL 2MA T
2 IG5,

KTz ) —=NT oA VERRLIEEMA, 7y e 7 RBEAEPHAE L R ETHAL,
ZEERE 2mL A M A, HERLIEABL, K 10mL THY, AEMUOHRE F X 7 —EIZ AN,
AEMAZTS0mL L35, CNERELL, REETS. HEREHE< /27 L-EKTY
v (1—4) 2mbL ok lmL ROEE 2mL 2%, KB ETHEHEL, BB LTiEE
WL, BEYEERITETEL, NTHREORMEE L ARCEREL, SHEHETE 2.0mL KUK
Mz C50mL &35 (20 ppm ML ).

(3) tE AR10ghL b, BIHEC L O BREFHL, HEB LAV TEIC L b B E
75 77 LR~ SRy LKoY 7 —v(95) R (1—10) 3 10mL &L, 7
M 10mL 20, ABETINRL THEL»T.

e RFEORD D IC E BEER 20mL 2 L b, BERRICERETS (2ppm UT).

(4) EFEE AMm20gzE b, BEF FU Y LTANPAR (1-2) 200mL £0Z, #]RY
B 2ET5. AK10mL Ty 7 YER3mL 2%, 0.01mol/L 2 VR TR T
AEEFPETAETHETSLE, 0B, 05mLUTTH2 (0.003%UT).

(5) BbtHHE AF50giAxsy /—L20ml 2IMA, FICEE (31) 1mlL 2MATH
R, WEREBRET S ORI, BB LI vV v A 05mL 2R T
HERYE, 5OMMET S LE, REFR, BENIZEEEZEL RV,
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Partly Pregelatinized Starch

ARRbrvEwarFr7y (HE) #KEHICEETIOEMETCMEL T, CTARAN
PEROWIZT V7 7L L b DREBELISDTH B,
MR ARFAGE~FEAGOMET, IKBLRUKIE 2V,
EREEERT B LE, BENRSATOEN» 52D, LELREWIKET > TENE -
Tw3,
AEIOoKkEMA D L E, EL, ABLEKREERS.
BRFTY /=) (95)ITiF L A EET I,
el
(1) RE1gleKko0mLZ2MZ, KL »EREFLZLE, HBELLHELRS.
(2) (NNTHBERCIVERFLI~2E2ZNABLE, RIEE~FEATETS
(3) (1)THELEEZEBEL, METHLE, BBELLOVROEERS.
TSR
(1) BXE7vhy HEZRFEE(1) CELKD pH 13 4.0~70 TH %
(2) BE4LE AR 10giciB~ 22 v abkar (1-4) 2ml 2%, AKBET
FEFRE L, BIMAL RT3, B BB ImL A2, FRELCHELE, 550
~600°C THELL, KILT B, RY»E2 L2, BRBRIBECHEL, CoREEZBRLIET.
Btg, EM omL 2, KB L CHEREEL, BEYERERIHECEL, BB 10mL 2MAT
2HOMEMBT S, Ric72/ V7% VLA VERKRIEEMZ, 7ryE=7HRRERBIBAEL
BETHEML, AR 2mL 2MA, HELLIZAHEL, K10mL THY, AEKOERE S
b, FRF—FEICAN, KEMATS0mL &£¥5. Cha2BEe L, RERTY. HBRE
W~ 72> LAEKTYEE (1—>4) 2ml, Hi#e 1 mL ROHERE 2mL 2%, KB ETE
L, Hiop L oRREEE L, BEYERIHECEL, MTREOFEE L MRIEREL
$AEHENE 2.0 mL UK EMZ T50mL £ 2% (20 ppm BLT).
(3) vE AR10grlb, ELFECIHREEAFAYUL, EEBE2HV 2 A% LV AEL
75 (2ppm MF).
(4) TEWEE RF20gxEb, Wl UYL HAYAEK (1-5) 200mL 24, KDY
B, ABTS. AK100mLIcF >y 7 3mL 2%, 0.01mol/L a2 7 RK TR T
PEMEPETIECHETSLEE, ZOBIZOSmLUTTHS (0.003%LLT).
(5) EefLEEME ARE50gkFzy /-1 20ml 2MA, BicE# (31) 1mL 202 TH
HEY, HELEBRL TS, TORK, FcS8 L 8ma vikh Yy A 05mL 2 NA T
P ERY, SOMMET 2L E, RIEER BOENEEAEZELZV,
EREE 13%MT (1g 105°C, 3EKfH).
WEFES 05%LLT (2g).
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Starch, pregelatinised

EUROPEAN PHARMACOPOEIA 8.0

Limit:

- impurity A: maximum 0.1 per cent.

Oxidising substances (2.5.30): maximum 20 ppm, calculated
as H,0,.

Use a mixture of equal volumes of methanol R and water R

as solvent.

Sulfur dioxide (2.5.29): maximum 50 ppm.

Iron (2.4.9)

- For pregelatinised hydroxypropyl starch obtained from
maize, potato, cassava or rice: maximum 20 ppm.
Dissolve the residue obtained in the test for sulfated ash in
20 mL of dilute hydrochloric acid R and filter. The filtrate
complies with the test for iron.

- TFor pregelatinised hydroxypropyl starch obtained from
pea: maximum 50 ppm.

Dissolve the residue obtained in the test for sulfated ash in
50 mL of dilute hydrochloric acid R and filter. The filtrate
complies with the test for iron.

Loss on drying (2.2.32) determined on 1.000 g by drying in

an oven at 130 °C for 90 min:

- maximum 15.0 per cent for pregelatinised hydroxypropyl
starch obtained from maize, cassava, rice or pea;

- maximum 20.0 per cent for pregelatinised hydroxypropyl
starch obtained from potato.

Sulfated ash (2.4.14): maximum 0.6 per cent, determined on

1.0 g

Microbial contamination

TAMC: acceptance criterion 10° CFU/g (2.6.12).

TYMC: acceptance criterion 10> CFU/g (2.6.12).

Absence of Escherichia coli (2.6.13).

Absence of Salmonella (2.6.13).

ASSAY

Nuclear magnetic resonance spectrometry (2.2.33).

Internal standard solution. Disperse 50.0 mg of

3-trimethylsilyl-1-propanesulfonic acid sodium salt CRS in

about 5 g of deuterium oxide R1, weighed to the nearest

0.1 mg. Store in a sealed bottle.

Test solution. Dry 5.000 g of the substance to be examined

at 130 °C for 90 min. Weigh 12.0 mg of the dried substance

ina 5 mm NMR tube. Add 0.1 mL of deuterium chloride

solution R and 0.75 mL of deuterium oxide R1. Cap the tube,

mix, and place it in a boiling water-bath until a clear solution

is obtained (3 min to maximum 1 h). When a clear solution is

obtained, allow to cool to room temperature. Dry the exterior

of the tube and weigh to the nearest 0.1 mg. Add 0.05 mL

of the internal standard solution and weigh to the nearest

0.1 mg. Determine the mass of the internal standard solution

introduced. Mix thoroughly.

Apparatus: FT-NMR spectrometer operating at minimum

300 MHz.

Acquisition of '"H NMR spectra. The following parameters

may be used:

- sweep width: 8 ppm (- 1.0 to + 7 ppm);

- irradiation frequency offset: none;

- time domain: at least 64 K;

~ pulse width: 90°;

- pulse delay: 10's;

- dummy scans: 0;

- number of scans: 8.

Use the CH, signal of the internal standard for shift

referencing. The shift of the singlet is set to 0 ppm.

Record the FID signal.

Call the integration sub-routine after phase corrections and

baseline correction between — 0.5 ppm and + 6 ppm.

Measure the peak areas of the doublet from the methyl groups
of the hydroxypropyl function at + 1.2 ppm (4,), and of the
methyl groups at 0 ppm of the internal standard (A,) without
3C-satellites.

Results: measure the signal coming from the 3 protons of

the methyl group in the hydroxypropyl function; calculate
the percentage content of hydroxypropyl groups using the
following expression:

%X,P_lexml ><59><@
Ay 100 218

3 = numerical value representing the 3 methyl groups
in the internal standard;

A, = area of the methyl groups in the internal standard;

A, = area of the methyl groups of hydroxypropyl;

P = percentage content of 3-trimethylsilyl-1-
propanesulfonic acid sodium salt CRS;

W, = mass fraction of the internal standard in the
internal standard solution, in milligrams per
gram;

M, = mass of the internal standard solution in the NMR
tube, in grams;

218 = molar mass of the internal standard, in grams
per mole;

59 = molar mass of the hydroxypropyl group, in grams
per mole;

m = mass of the substance to be examined in the NMR
tube, in milligrams.

LABELLING

The label states the botanical source of the starch and the type
of modification.

IMPURITIES
H OH

&OH and enantiomer
HaC

A. (2RS)-propane-1,2-diol (propylene glycol).
01/2010:1267
STARCH, PREGELATINISED

Amylum pregelificatum

DEFINITION

Pregelatinised starch is prepared from Maize starch (0344),
Potato starch (0355) or Rice starch (0349) by mechanical
processing in the presence of water, with or without heat, to
rupture all or part of the starch granules, and subsequent
drying. It contains no added substances but it may be
modified to render it compressible and to improve its flow
characteristics.

CHARACTERS
Appearance: white or yellowish-white powder.
It swells in cold water.

IDENTIFICATION

A. Examined under a microscope using a mixture of equal
volumes of glycerol R and water R it presents irregular,
translucent, white or yellowish-white flakes or pieces with
an uneven surface. Under polarised light (between crossed
nicol prisms), starch granules with a distinct black cross
intersecting at the hilum may be seen.

B. Disperse 0.5 g in 2 mL of water R without heating and add
0.05 mL of iodine solution R1. A reddish-violet or blue
colour is produced.

3306
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EUROPEAN PHARMACOPOEIA 8.0

Starches, hydroxyethyl

TESTS

pH (2.2.3): 4.5 to 7.0.

Progressively add 3.0 g to 100.0 mL of carbon dioxide-free
water R, stirring continuously. Determine the pH when a
homogeneous solution is obtained.

Oxidising substances (2.5.30). It complies with the test for
oxidising substances. Use a mixture of equal volumes of
methanol R and water R as solvent.

Sulfur dioxide (2.5.29): maximum 50 ppm.

Iron (2.4.9): maximum 20 ppm.

Dissolve the residue obtained in the test for sulfated ash
in 20 mL of dilute hydrochloric acid R. Filter. The filtrate
complies with the test.

Foreign matter. Examined under a microscope using a
mixture of equal volumes of glycerol R and water R, not more
than traces of matter other than starch granules are present.

Loss on drying (2.2.32): maximum 15.0 per cent, determined
on 1.000 g by drying in an oven at 130 °C for 90 min.
Sulfated ash (2.4.14): maximum 0.6 per cent, determined on
1.0 g

Microbial contamination

TAMC: acceptance criterion 10° CFU/g (2.6.12).

TYMC: acceptance criterion 10> CFU/g (2.6.12).

Absence of Escherichia coli (2.6.13).

Absence of Salmonella (2.6.13).

LABELLING
The label states the type of starch used as starting material.

FUNCTIONALITY-RELATED CHARACTERISTICS

This section provides information on characteristics that are
recognised as being relevant control parameters for one or
more functions of the substance when used as an excipient (see
chapter 5.15). This section is a non-mandatory part of the
monograph and it is not necessary to verify the characteristics
to demonstrate compliance. Control of these characteristics can
however contribute to the quality of a medicinal product by
improving the consistency of the manufacturing process and
the performance of the medicinal product during use. Where
control methods are cited, they are recognised as being suitable

for the purpose, but other methods can also be used. Wherever

results for a particular characteristic are reported, the control
method must be indicated.

The following characteristics may be relevant for pregelatinised
starch used as filler, binder or disintegrant in tablets and in
hard capsules.

Cold-water-soluble matter. Transfer 100 mL of water R

at 25 * 1 °C into a beaker and add 1.000-3.000 g of the
substance to be examined while stirring. Continue to stir for
10 min. Transfer 35 mL of the dispersion to a centrifuge tube
and centrifuge at 3000 g for 15 min. Transfer 25 mL of the
supernatant to a crucible that has previously been dried in an
oven at 120 + 2 °C for 4 h and weighed to the nearest 0.1 mg.
Evaporate to dryness on a water-bath, then place the crucible
in an oven at 120 + 2 °C for 4 h. Allow to cool in a desiccator.
Weigh the crucible to the nearest 0.1 mg again.

Determine the percentage of cold-water-soluble matter using
the following expression:

(B — A) x 30 x 100

100-C
§x 55

= initial crucible mass, in grams;
final crucible mass, in grams;

= loss on drying, in per cent;

w0 W
i

= sample mass, in grams.

Particle-size distribution (2.9.31 or 2.9.38).
Powder flow (2.9.36).

01/2011:1785
STARCHES, HYDROXYETHYL
Amyla hydroxyethyla

R =-[CHCHOl:H (n'=0,1,2...)
R1=-[CH,CH,0],H (n" =0 or 1) or glucose

[CeH ,,04(C,H,0),], with x = molar substitution
[9005-27-0]

DEFINITION

Hydroxyethyl starches are partially substituted
poly(2-hydroxyethyl)ethers of waxy maize starch or potato
starch, which primarily consist of amylopectine. The type

of hydroxyethyl starch is defined by 2 numbers: the mean
molecular weight (Mw) and the number of hydroxyethyl
groups per anhydroglucose unit expressed as the molar
substitution (MS). Hydroxyethyl starch is also characterised
by the number of hydroxyethyl groups located at the C2
group over the number of hydroxyethyl groups located at C6,
expressed as the C2/C6 ratio. The parameters Mw, MS and
C2/C6 ratio are determined by the reaction conditions of the
production.

PRODUCTION

Hydroxyethyl starches are produced from waxy maize starch
or potato starch by acidic hydrolysis and reaction with
ethylene oxide and purified by ultrafiltration.

CHARACTERS
Appearance: white or almost white powder.

Solubility: freely soluble in water and in dimethyl sulfoxide,
practically insoluble in anhydrous ethanol.

Hydroxyethyl starches are hygroscopic until they reach a water
content of about 12 per cent to 15 per cent.

IDENTIFICATION

First identification: A, C.

Second identification: B, C.

A. Infrared absorption spectrophotometry (2.2.24).
Comparison: medium Mw hydroxyethyl starch CRS.

Results: the spectrum obtained shows the same absorption
bands as the spectrum obtained with medium Mw
hydroxyethyl starch CRS. Due to the difference in the
substitution of the substance, the intensity of some
absorption bands can vary.

B. To 5 mL of solution S (see Tests), add 0.1 mL of 0.05 M
iodine. A reddish-brown or blue-violet colour appears.

C. Molecular weight (see Tests).

TESTS

Solution S. Dissolve 5.0 g of the substance to be examined
(dried substance) in carbon dioxide-free water R and dilute to
100.0 mL with the same solvent.

Appearance of solution. Solution S is not more opalescent
than reference suspension II (2.2.1).

General Notices (1) apply to all monographs and other texts

3307
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sw e PH(791)
i Sample solution: Progressively suspend 3.0 g of Prege-
1 latinized Hydro?/propyl Potato Starch in 100.0 mL of
carbon dioxide-free water, stirring continuously. Deter-
mine the pH when all the solid is wetted.
Acceptance criteria: 4.5-8.0
l- :s LOSS ON DRYING (731): Dry about 1 g at 130° for 90 min:
! it loses NMT 20.0% of its weight.

! ADDITIONAL REQUIREMENTS

1+ PACKAGING AND STORAGE: Preserve in well-closed contain-
bed . ©rs. Store at room temperature. :
at 70 i+ USP REFERENCE STANDARDS (11)

i USP Propylene Glycol RS

?Pregelatinized Starch

ylsyli- :DEFINITION
thyl- :Pregelatinized Starch is Starch that has been chemically and/
14, i or mechanically processed to rupture all or part of t%e
granules in the presence of water and subsequently dried.
. Some types of Pregelatinized Starch may be modified to
he  render them compressible and flowable in character.

ind
ol JIDENTIFICATION

%4 A water slurry of it is colored orange-red to deep blue by
i iodine TS.

{IMPURITIES
+Inorganic Impurities
‘s RESIDUE ON IGNITION (281): NMT 0.5%, determined on a
¢ 2.0-g test specimen
1+ IRON {241): NMT 20 ppm
© Analysis: Dissolve tﬁe residue obtained in the test for
Residue on Ignition in 8 mL of hydrochloric acid with
the aid of gentle heating, and dilute with water to
100 mL. Dilute 25 mL of this solution with water to
; 47 mL.
i+ LIMIT OF SULFUR DIOXIDE
in - Sample solution: Mix 20 g with 200 mL of a 1-in-5 so-
1 lution of anhydrous sodium sulfate, and filter.
opyl i Analysis: To 100 mL of the clear filtrate add 3 mL of

2 por-
h

/mb ! starch TS, and titrate with 0.01 N iodine VS to the first
permanent blue color.
1 Acceptance criteriaz NMT 2.7 mL is consumed
1 (80 ppm).
reof 3SPECIFIC TESTS
swirl §- MICROBIAL ENUMERATION TESTS (61) and TESTS FOR SPECI-

Atri- 1 FIED MICROORGANISMS (62): It meets the requirements of
i the tests for absence of Salmonella species and Escherichia

TCLO[?.. ' coli. The total aerobic microbial count does not exceed
1.0g 11000 cfu/g; and the total combined molds and yeasts
allow i count does not exceed 100 cfu/g.

starch 4% PH(791): 4.5-7.0

Sto 1 Prepare a slurry by weighing 10.0 £0.1 g in 10 mL of
¢ alcohol and by diluting with water to 100 mL. Agitate

rm a
)rerg i continuously at a moderate rate for 5 min, then cease
; agitation and immediately potentiometrically determine
ogen | the pH to the nearest 0.T unit.
4 Loss ON DRYING (731): Dry a sample at 120° for 4 h: it

fium | loses NMT 14.0% of its weight.
4,02). " OXIDIZING SUBSTANCES

Sample: 5¢g

Analysis: To the Sample add 20 mL of a mixture of
PECI equial volumes of methanol and water, then add 1 mL
obial I of 6 N acetic acid, and stir until a homogeneous sus-
ied i pension is obtained. Add 0.5 mL of a freshly prepared,
,and 7 saturated solution of potassium iodide, and allow to
ceof & stand for 5 min.

: Acceptance criteria: No distinct blue, brown, or purple
: color is observed.

Official Monographs / Starch 6221

ADDITIONAL REQUIREMENTS

o PACKAGING AND STORAGE: Preserve in well-closed contain-
ers. No storage requirements specified.

o LABELING: Label it to indicate the botanical source from
which it was derived.

Pregelatinized Modified Starch

DEFINITION
Pregelatinized Modified Starch is Modified Starch that has
been chemically or mechanicallr processed, or both, to
rupture all or part of the granules to produce a product
that swells in cold water. :

IDENTIFICATION
s A
Sample: 0.6g

Analysis: Transfer the Sample to a 25-mL glass vial with
a plastic cap. Add 9.4 g of water, cap, and shake vigor-
ously to evenly disperse the starch. Add 10 g of 2% (w/
w) NaOH solution, cap, and shake vigorously for 1 min
to create a smooth mixture. Evaluate within 1 min.

Acceptance criteria: The final solution is transiucent to
opaque with a fluid consistency. A yellow tint of the
final solution is acceptable.

« B. An aqueous dispersion of Pregelatinized Modified
Starch is colored orange-red to deep blue by iodine TS.

IMPURITIES
¢ RESIDUE ON IGNITION (281)

Sample: 2.0+0.1g

Acceptance criteriaz  NMT 1.5%

¢ LIMIT OF SULFUR DIOXIDE

sample solution: Mix 20.0 + 0.1 g of Pregelatinized
Modified Starch with 100 mL of 95% alcohol, and stir
for several min to completely wet the starch.

Analysis: Slowly add 100 mL of water to the Sample
solution, and stir until a smooth suspension is obtained.
Allow the starch mixture to set undisturbed until most
of the starch has settled, and filter the aqueous portion
through paper (Whatman No. 1 or equivalent). To
100 mL of the clear filtrate add 100 mL of water. Add
3 mL of starch TS, and titrate with 0.01 N iodine VS to
the first permanent blue or purple color.

Acceptance criteria: NMT 1.7 mL of 0.010 N jodine is
consumed (NMT 0.005%).

SPECIFIC TESTS

« PH (791)
Sample: 10.0x0.19
Analysis: Wet the Sample with 10 mL of alcohol, then

dilute with water to 300 mL to obtain an aqueous dis-
persion. Stir continuously at a moderate rate for 5 min,
and determine the pH to the nearest 0.1 unit.
Acceptance criteria: 3.0-9.0
« Loss ON DRYING (731)
Analysis: Dry at 120° for 4 h.
Acceptance criteria: NMT 15%

« MICROBIAL ENUMERATION TESTS (61) and TESTS FOR SPECI-
FIED MICROORGANISMS (62): The total aerobic microbial
count does not exceed 1 x 103 cfu/g, and the total com-
bined molds and yeasts count does not exceed 1 x 102
cfu/g. It meets the requirements of the tests for absence
of Salmonella species and Escherichia coli.

« IRON (241)
sample:  The residue obtained in the test for Residue on

Ignition (281)

Analysis: Dissolve the Sample in 8 mL of hydrochloric
acid with the aid of gentle heating. Dilute with water to
100 mL in a volumetric flask. Dilute 25 mL of this solu-
tion with water to 47 +1 mL.




