(o= EREIERVBREL LTRHLY)

ERASL SREE HAREEE %)
YMC-Pack ODS-A A-302+ 4.6 ¢ 150mm 9.2 0.29
YMC-Pack ODS-A A-302- 4.6 ¢ 150mm 12.2 0.14
YMC-Pack+-0DS-A+*A-302 4.6 150mm nt 0.08
YMC-Pack ODS-A A-312-3 6.0 @ 150mm 7.2 0.67
CAPCELL PAK C18 4.6 ¢ 250mm 10.9 nt
TSK-GEL ODS-80Ts 4.6 ¢ 150mm 13.0 0.31, 0.46
Mightysil RP-18GP Agua 4.6 ¢ 15cm 7.4 0.21

nt: Not tested
£2 LEERNT LLEFOLMERUVHEAEERZE

| A = R

e e e e A S Rt i i N MRS T S A ik L S il o
o AT g T AR R T i L N N | E
1| e — Dﬂ.‘-/ 1

— 26.145

M1 ol 48R LdrYyaafiBR@OHPLC Z7u~ 7T A
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(E2) # : BEta,b,c (WP LHIAREY 57)
t : MHERETT  Hexane, Ethyl acetate, Ethanol 1= TR,
MR < ¥4/ R T L RE(6:1)

W - UV254nm

254nm 365nm
(@ 3) Btk a—c (HEAEY I D) Mab (EE Y 20, NHEREERRE
HLa; 50°C 8OFM]. b 60°C 8 M)
MEN RN - YA F 0/ K7 FREAERE (100) MRHE (120:2:1: 1)
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Perillaldehyde

TSK-gel ODS-80TM (4. Gx150mm)

(®#1)

Rosmarinic acid

TSK gel ODS 80TM(4.6x150mm)

(% 2)

TSK gel ODS BOTM(4. 6x150mm)
(@ 4) #MHPLC RfFicBiI 52U 77k FRU

1A Y O 2w YT A

(E5) Perillaldehyde ® 2 # /—APTOTMENS

ik & GONS IZ L DRR




2.08A

1 perillakdehyde
in Acetninde (.}

{b.ﬁﬁﬁ'
/div)

| qﬁ_
wan X

190.8nn { 20/div)  360.8m

([ 6) Perillaldehyde (Aldrich, 92%) % MeOH, CH3CN [ZFEAF L UV BE (4.5 HWD) 230nm

perillaldehyde @) CH3CN ek (MNBIIIHEE) L MeOH (3 4 A¥E#) 0 UV(Img/100m1)

0.84A

Vit

0.804A
f.0nin (1088/div)  6550.Bmin

([ 7) MeOH i UV230nm £REF 24k (0. 91mg/100m])

0 min/0. 842, 6550 min/0.812 96, 4%

9.08A \ :
i
1

'..H

0.0ein (1086/div) 6550, 0wir

([# 8) CH3CN #iiEer UV230nm $285 2L (1. Omg/100m1)

0 min/0, 900, 6550 min/0. 884 98 2%
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Perillaldehyde S ik (me/ml) (1 # H~3#»H)

-
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-
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\
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([ 14) 35%CH3CN/H20 T HPLC 47 BER T
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(E 18) WiRE L =7 4o b EmS o 'H-NMR [ (in CDCI3)
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EUROPEAN PHARMACOPOEIA 6.0 Hypromellose
Water (2.5.12): 2.0 per cent to 5.5 per cent, determined on 01,/2008:0348
0.500 & corrected 6.0
Sulphated ash (2.4.14): maximum 0.1 per cent, determined
onllg HYPROMELLOSE
ASSAY Hypromellosum
Dissolve 0.500 g in 25 ml of anhydrous acetic acid R. Titrate
with 0.1 M perchloric acid, determining the end-point [9004.653)
potentiometrically (2.2.20).
1 ml of 0.1 M perchioric acid is equivalent to 67.7 mg DEFINITION
of CyHgN,0,,S. Hydroxypropylmethylcellul
ol N 4 y lose.

STORAGE Partly O-met and O42-hy yp
In an airtight container, protected from light. CHARACTERS

pp 2: white, yellowish-white or gr ish-white powd
IMPURITIES or granules, hygroscopic after drying.

Specified impurities: A B, C, D, E F, G.

ic acid (Di-tropic acid),

B. R = OH, R’ = H: (1R,35,5R.6RS)6hydroxy-8-
methyl8-azabicyclo]3.2.1]oct-3yl (25}-3-hydroxy-2-
pheaylprop (T-hydroxyt inel.

C. R = H, R’ = OH: (15,3R.55,6RS5)}5-hydroxy-8-
n:cthyll-meicydoﬂ:Z.I‘lkx‘l{Llryl [m-S'rhydrmz

D. hyoscine,

E. Rl = CH,0H, R2 = R3 = H: (IR3r55)5-
azabicyclo[3.2.1)oct-3yl (25)-3 hydroxy-2-
phenylpropanoate (norhyoscyamine),

G. R1+R2 = CH,, R3 = CH,: (1R3r55)8-methyl-

Selubility: practically insoluble in hot water, in acetone, in
hyd hanol and in tol it dissolves in cold water

glv-i.;-m a colloidal solution,

IDENTIFICATION

A. Evenly distribute 1.0 g on the surface of 100 ml of water R
in a beaker, tapping the top of the beaker, gently if
necessary to ensure a uniform layer on the surface. Allow
to stand for 1-2 min: the powdered material aggregates
on the surface.

B. Evenly distribute 1.0 g into 100 ml of boiling wafer R,
and stir the mixture using a magnetic stirrer with a bar
25 mm long: a slurry is formed and the particles do not
dissolve. Allow the slurry to cool to 10 *C and stir using a
magnetic stirrer: a clear or slightly turbid solution occurs
with its thickness dependent on the viscosity grade.

C. To 0.1 ml of the solution obtained in identification B add
9 mi of a 70 per cent m/m solution of sulphuric acid R,
shake, heat on a water-bath for exactly 3 min, immediately
cool in an lce-bath, carefully add 0.6 ml of ninhydrin
solution R, shake, and allow to stand at 25 "C: a red
colour develops at first, and changes to purple within
100 min.

D. Place 2-3 ml of the solution obtained in identification B
onto a glass slide as a thin film and allow the water to
evaporate: a coherent, clear film forms on the glass shide.

E. Add exactly 50 ml of the solution obtained in
identification B to exactly 50 ml of wafer R in a beaker.
Insert a thermometer into the solution. Stir the solution
on a magnetic stirrer/hot plate and begin heating
increasing the temperature at a rate of 25 *C per minute.
Determine the temperature at which a turbidity increase
begins to occur and designate the temperature as the
flocculation temperature: the flocculation temperature
is higher than 50 *C.

TESTS

Solution S. While stirring, introduce a quantity of the
substance to be examined equivalent to 1.0 g of the dried
b ¢ into 50 g of carbon diaxide-free water R heated to

B-azabicyclo[3.2.1]oct-3y] 2-phenylprop-2-enoate
(apoatropine),

" S [ —

” N—CH.

PG P T }
OH H

F. (1R 3r.55-&-methyl8-azabicyclo(3.2.1joct-3yl
(2R} 2-hydroxy-3-phenylpropanoate (littorine).

90 *C. Allow to cool, adjust the mass of the solution to 100 ¢
with carbon dioxide-free water R and stir until dissolution is
complete.

App of § is not more opalescent
than reference suspension 111 (2.2.7) and not more intensely
coloured than reference solution Y, (2.2.2, Method I1).

pH (2.2.3): 5.0 to 8.0 for the solution prepared as described
under Apparent viscosity.

Carry out the test at 20 £ 2 *C and read the indicated pH
value after the probe has been immersed for 5 £ 0.5 min.

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

2113
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Hypromellose

EUROPEAN PHARMACOPOEIA 6.0

Heavy metals (2.4.8): maximum 20 ppm.

1.0 ¢ complies with test F. Prepare the reference solution
using 2 ml of lead standard solution (10 ppm Pb) R.

Loss on drying (2.2.32): maximum 5.0 per cent, determined
an 1,000 g by drying in an oven at 105 *C for 1 h.

Sulphated ash (2.4.14): maximum 1.5 per cent, determined
on L0 g

FUNCTIONALITY-RELATED CHARACTERISTICS

This section provides mformauon on characteristics
that are recognised as being control p

Fevalmfl

Rotor b lution and calc

the cond.mons specified in Table 0348.-1.

Allow the spindle to rotate for 2 min before taking the

measuwm:ul. Allow a rest period of 2 min between
ts. Repeat the

and determine the mean of the 3 readings.

Table 0348.-1.

multiplier: apply

t twice

for one or more functions of the substance when used

as an excipient. This section is a non-mandatory part

of the monagraph and it is not necessary to verify the
characteristics to demonstrate compliance. Control of
these characteristics can homwr contribute fo l‘hc quality
of a medicinal product by i the € yof
the manufacturing process and the p:rfnrmanrr of the
medicinal product during use. Where control methods are
ble for the purpose,

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

The following characteristics may be relevant for
hypromellose used as binder, viscosity-increasing agent or
film former.

Apparent viscosity: minimum 80 per cent and maximum
120 per cent of the inal value for les with a viscosity
less than 600 mPa-s (Method 1); minimum 75 per cent and
maximum 140 per cent of the nominal value for samples with
a viscosity of 600 mPas or higher (Method 2).
Method 1, to be applied to samples with a viscosity of
I'm than 600 mPas. Wctgh ncmnh:ly a quantity of the

€ to be lent to 4.000 g of the dried
substance. Transfer into a widemouthed bottle, and adjust
the mass to 200.0 g with hot water R. Capping the bottle, stir
by mechanical means at 400 £ 50 r/min for 10-20 min until
the particles are thoroughly dispersed and wetted. Scrape
down the insides of the bottle with a spatula if necessary, to
ensure that there is no undissolved material on the sides of
the bottle, and continue the stirring in a cooling water-bath
maintained at a temperature below 10 *C for another
2040 min. Adjust the solution mass if necessary to 2000 g
using cold water R. lerifuae the solution if necessary o
expel any entrapped air bubbles. Using a sp
any foam, if present. Determine the viscosity of this solution
using the capillary viscometer method (2.2.9) to obtain
the kinematic viscosity (. Separately, determine the
density (o) (2.2.5) of the solution and calculate the dynamic
viscosity (), as n= pv.
Method 2, to be applied to samples with a viscosity of
6'00 mPuas or &fg?au W:lgh accunlely a quantity of the

e to be quivalent to 10.00 g of the dried
substance. Transfer into a wide-mouthed bottle, and adjust
the mass to 500.0 g with hot water R. Capping the bottle, stir
by mechanical means at 400 £ 50 r/min for 10-20 min until
the particles are thoroughly dispersed and wetted. Scrape

Labelled Retor Revolution Caleulation
visconity” aniber {r/min) multiplier
{mfars)
600 to less than 3 60 20
1400
1400 to less 3 12 100
than 3500
3500 1o less 4 60 100
than 9500
9500 to less 4 6 000
than 99 500
99 500 or more i 3 2000

* the nominal viscosity is based on the manufacturer's specifications.

Degree of substitution. Gas chromatography (2.2.28),

Apparatus:

— reaction vial: a 5 ml pressuretight vial, 50 mm in
height, 20 mm in external diameter and 13 mm in
Internal diameter at the mouth, equipped with a
pressure-tight butyl rubber membrane stopper coated
wllh polytetmﬂuomlhylem and wctme-d with an

ped cap or h g system
providing a sufficient air-tightness;

= heater: a heating module with a square aluminium block
having holes 20 mm in diameter and 32 mm in depth,
so that the reaction vials fit; mixing of the contents of
the vial is effected using a magnetic stirrer equipped in
the heating module or using a reciprocal shaker that
performs approximately 100 eycles/min,

Internal {ution: 30 g1

xylene R,

Test solution. Weigh 65.0 mg of the substance to be

examined, place in a reaction vial, add 0.06-0.10 g of adipic

acid R, 2.0 ml of the internal standard solution and 2.0 ml of

a 570 g/1 solution of hydriodic acid R, immediately cap and

seal the vial, and weigh accurately. Mix the contents of the

vial continuously for 60 min while heating the block so that
the temperature of the contents is maintained at 130 £ 2 °C,

If a reciprocal shaker or magnetic stirrer cannot be used,

shake the vial well by hand at S-minute intervals during the

initial 30 min of the heating time. Allow the vial to cool,
and again weigh accurately. If the loss of mass is less than

0.50 per cent of the contents and there is no evidence of a

leak, use the upper layer of the mixture as the test solution.

Refe lution. Place 0.06-0.10 ¢ of adipic acid R, 2.0 ml

of octane R in

down the insides of the bottle with a spatula if v, to
ensure that there is no undissolved material on the sides of
the bottle, and continue the stirring in a cooling water-bath
maintained at a temperature below 10 °C for another
2040 min. Adjust the solution mass if necessary to 500.0 g
using cold water R. Centrifuge the solution if necessary to
expel any pped air bubbles. Using a spatul

any foam, if present. Determine the viscosity (2.2.10) of this
solution at 20 £ 0.1 *C using a rotating viscometer,

Apparatus: single-cylinder type spindle viscometer.

of the mlemal standard solution and 2.0 ml of hydroiodic
acid R in another reaction vial, cap and seal the vial, and
weigh accurately. Add 15-22 pl of isopropy! iodide R
through the septum with a syringe, weigh accurately, add
45 pl of methyl fodide R in the same manner, and weigh
accurately. Shake the reaction vial well, and use the upper
layer as the reference solution,

Column:

— size: [= 183 m, @ =34 mm;

2104

See the information section on general monographs (cover pages)

134




EUROPEAN PHARMACOPOEIA 6.0

Hypromellose phthalate

4,

vous earth for gas
- graphy R impregnated with 10-20 per cent of
polyfdimethyljsiloxane R (film thickness 125150 ym);

— temperature: 100 *C.

Carrier gas: helium for chromatography R (thermal
conductivity); Aelium for ch yraphy R or nitrog
ch graphy R (flame jonisation)

Flow rate: adjusted so that the retention time of the internal
standard is about 10 min.

Detection: flame jonisation or thermal conductivity.
Injection: 1-2 .

System suifability: reference solution:

— resolution: well resolved peaks of methyl iodijk (= peak),

- ionary phase: silanised

or

01/2008:0347
corrected 6.0

HYPROMELLOSE PHTHALATE

Hypromellosi phthalas

DEFINITION
Hydroxypropyl phtalate.

Monaophthalic acid ester of hypromellose, containing
methoxy ({OCH,), (-OCH,CHOHCH,) and
phthaloyl (o-carboxybenzoyl C,H,0,) &r

Content: 21.0 per cent to 35.0 per cent of phthaloyl groups
(anhydrous substance).

CHARACTERS

4 e: white or almost white, free-flowing flakes or

isopropyl iodide (2* peak) and internal
(3" peak).

Calculation:

- muethary and hydroxypropoxy groups: calculate the
ratios (@, and @,) of the areas of the peaks due to methyl

lodide and isopropyl iodide to the area of the peak due to
the internal standard in the chromatogram obtained with

I;:nuhr powder,

Solubility: practically insoluble in water, soluble in a mixture
of equal volumes of acetone and methanol and in a mixture
of equal volumes of methanol and methylene chioride,
very’slightly soluble in acetone and in toluene, practically

& =l ln It 1 " 'l

the test solution, and the ratios (@, and Q,) of the areas IDENTIFICATIO
of the peaks due to methyl iodide and isopropy! iodide to  Infrared absorption spectroph y (2.2.24).
the area of the peak due to the internal dard inthe  Comparison: hyp llose phthalate CRS.
h log btained with the refs e solution.
TESTS

Calculate the percentage content of methoxy groups using
the following expression:

Qi , ™, 21864
Q m

Free phthalic acid. Liquid chromatography (2.2.29).

Test solution. Dissolve 0.20 g of the substance to be
examined in about 50 ml of acetonitrile R with the aid of
ultrasound. Add 10 ml of water R, cool to room temperature,
dilute to 100.0 ml with acetonitrile R and mix.

Calculate the p age content of hydroxypropoxy groups  Refe [ution. Dissolve 12.5 mg of phthalic acid R in
using the following expression: 125 ml of acetonitrile R. Add 25 ml of water R, dilute to
o5 1oy 250.0 ml with acetonitrile R and mix.
0 X — x 44.17 Column:
2 — size: [=0.25m, @ = 4.6 mm;
= s . ~ stationary phase; octadecylsilyl silica gel for
m, mlﬁf melhri iodide in the reference solution, Sk hy R (5-10 pm).
m, = mass of sopropyl iodide in the reference solution, Maf;rl; r{f;s;}‘%nmﬂmk R, 1 g/ solution of trifluoroacetic
in milligrams; o % 1
M = mass of the sample (dried substance), in Flok etk ; 20l T
milligrams. D : spectrop al 235 nm.
Injection: 10 pl.
Subatitution Methaxy Hydramypropary System suitability: reference solution:
type {per cent) (per cent) — repeatability: i relati dard d of
1.0 per cent after 2 injections.
28 165 o 20.0 230 10320 Limit:
2208 190 to 24.0 ADto 120 ~ phthalic acid: not more than 0.4 times the area of the
corresponding peak in the chromatogram obtained with
906 27.0 to 300 40?5 the reference solution (1.0 per cent).
2910 280 to 30.0 70t 12.0 Chlorides: maximum 0.07 per cent

The following characteristics may be relevant for
hypromellose used as matrix former in prolonged-release
tablets.

Apparent viscosity: see lest above.
Deggree of substitution: see lest above.
Molecular mass distribution (2.2.30).
Particle-size distribution (2.9.31).
Powder Mow (2.5.36).

Dissolve 1.0 g in 40 ml of 0.2 M sodium hydraxide, add
0.05 ml of phenolphthalein solution R, and add dilute
nitric acid R dropwise and with stirring until the red colour
disappears. Add an additional 20 ml of dilute nitric acid B
with stirring. Heat on a water-bath with stirring until the
geblike precipitate formed becomes granular. Cool and
centrifuge. Separate the liquid phase and wash the residue
with 3 quantities, each of 20 ml, of water R, separating the
washings by centrifugation. Combine the liquid phases,
dilute to 200 ml with water R, mix and filter. To 50 ml of this
solution, add 1 mi of 0.1 M silver nitrate. The solution is not

General Notices (1) apply to all monographs and other texts
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STIMULI TO THE REVISION PROCESS

Sumull armcies do Aot Ascatsardy refiect e policies
of the USPC o the ISP Councl of Expens

Pharmacopeial Forum
Vol. 33(6) [Nov.—-Dec. 2007]

Proposed New USP General Information Chapter,
Excipient Performance (1059)

G E. Amidon, PhD, Chair, ipient General Chapters EFM&ME.PM.NOWCMr&W
MammgﬁmE 'EmmH Block, PhD, m:ﬁuﬂl e w:.E Committes, Richard C.
wlon, ir, Excipient Monographs 2 Expert Commitiee, Katdare, 1
Exper C‘amuﬂeeﬂnbohuhnr.l.am ] Commit
rine Sheehan, Director, Exmm.‘mcmcmx.wﬂ

ABSTRACT A pharmaceutical dosage form t Iy conslw of both active ingredient(s) and excipients, the latter of which often
play a critical role in manufaciuring, sublllly. and perfi The p of l that ensure satisfactory and
perfi often dep on the dosage form, the prod the fi ng 7 and the dosage form

fi qui Excipient prop: ﬂummtmimdnugefnmpﬂ-rmnmmym1hndmuﬁed
" fial hs. H: general tests, procedures, lndnedmmuesm.lybeuedmeﬂlmzﬂncmml tes of
e:cr:uems A recent mcy aondncted hy lh: USP Excipient Expert C i have identified industry's desire for additional
in USP-NF g o (see A ix). This Stimuli article presents drafl General
Information Chaptcr Excipient .Pﬂfomnﬂ {1059) by the USP Excipient General Chapters Expert Committee. [t
contains sections that dcscnbe 14 of the 40 fnnclm categories |denuﬁed in USP J0-NF 25. Each section provides a
y of the fi ism as well as | about the ! and ct properties of excipients that
may be useful in ensuring and desirabl di 1 will be added as they become
available. This anticle seeks input from readers of Pkarmacwnﬁu-‘ Forum tud USP-NF regarding the formal and conient of
g!r_upuud (1059)., Also included is 8 summary of the results of the industry survey that formed the impetus for developing

is draft chapter.

INTRODUCTION

Excipients are used in virtually all drug products and are
mlil} to product ptrfﬂrrmml:e Typil:llly excipients are
tured and lied 10 comply pendial stan-
dards. However, the ¢ dmrl'hprnull manufacture, snd perfor-
mance of pharmaceutical dosage forms depend extensively
upon the physical and chemical properties of the excipients.
Thus, the successful manufacture of a robust product aw'um
the use of well-defined excipients and p
yield a consistent product.

An excipient may have very differemt functional purposes
(e.g., an excipient may function as a dlluﬂt. Iuhnclm buﬂ,'a
cic.) and may fulfill various i
tics (e.g., particle size, pnmnle size dumhui.-m. surface area,
etc.) depending on its use in a formulation, manufacturing pro-
cess, and dosage form. The critical excipient properties that
can influence product performance should therefore be evalu-
ated and controlled to ensure that consistent product perfor-
mance is achieved throughout the product's life cycle.
However, ot all Ihe cnllnl physical and chemical p

anticipate lot-to-lot and supplier-to-supplier variability in ex-
cipient properties and should have in place appropriate con-
trols to ensure consistent performance.

General Information Chapler Excipient Performance
(1059) provides an overview of the key functional categorics
of excipicnts identified in USP 30-NF 25 (1), along with those
Iﬂtu that may relate to excipient pctfarmnncc I: also m:lud:n

d that are not typicall Fucl
mmoplph: with specifications. Compomes un select tests
and identify lppmp(lll.e spel:al‘muon! llm ATE Necessary 1o en-
sure i und only when
they have a sound und di ol’the’ ion of the excip-
ient, the facturing p , and the perf require-
ments of the dosage form.

Following are descriptions of 14 high-priority and represen-
tative functional categonies that hwe been identified in USP
JO0-NF 25, Additional functi ies will be published
as they b ilubl ipient General Chap-
ters Expert C i that early publi of these
14 functional categories will stimulate public discussion and

e

may be identified in hs via

ibute to the develoy of the calegories.

tests and specifications, Because of |l|= vun dwwty u!’ the

The functional categories include lists of excipients that are
commonly used to achieve the desired ﬁ.lm‘.llonllll)'. along

application of excipients in prod

turers must idemtify and mu-ol eritical pmperties, which re-
quires a thorough understanding of the formulation, the
rwncemn;. uld ‘h: phymll and chemmnl prupcmco ol each
should

Cormespondence should o: Catherine
Pmrwcmnmnuumnm&mmn.

1T k Parkway, flle, MDD 20851-1790; tel
301 816.8262; m@m

with g | desc of the P ; of
the mechanisms by wluch the excipients achicve their activity;
lists of physical 10 these excipi lists of
chemical pmpmrs and lists of Genernl Chapters that may be
uselil as formulstors develop lests and specifications relevani
to the uc!pmm in the (um:uonll categories. In some cascs
is app d to add related topics.
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1. Functional Category: Tablet and/or Capsule Diluent
Tablet or Capsule Diluents

Calcium Carbonate Kaolin Starch, Corn
Calcium Phosphate, Dibasic Lactitol Starch, Potato
Calcium Phosphate, Tribasic Lactose, Anlyydrous Surch, Pregelatinized
Calcum Sulfate Lactose, Monohydrte Starch, Pregelatinized Modified
Cellulose, Microcrystalline Maititol Starch, Tapioca
Cellulose, Powdered Multodextrin Starch, Wheat
Dextrates Maltose Sucrose
Dexirin Mannitol Sugar, Compressible
Dentrose Excipient Sorhitol Sugar, Confectioner’s
Fructose Starch

Description: Diluents are comp that are i d ganic materials (e. g Inciose monohydrate or mmlnl)

inio tablet or capsule dosage forms 1 increase dosage form
volume or weight. Sometimes referred 1o as fillers, diluents of-

and multicomp (&g
line cellulose onfm:h] Thty may e soluble or lrunInM: in

ten prise a significant prop of the dosage form, and  water, and they may be neutral, acidic, or alkaline in nature.
lh: qummy md type uf diluent ul:lad often depends on in  These chemical properties should be considered so formula-
| and ical properties. the diluent may  tors select diluents that will not negatively affect active ingre-

cm.urg:pmmnrmamg: form, successful and
robust manufacturing and dosage form performance depend

dient physical or chemical stability and performance.
ap'pmpcme ulecnon of uﬂpwﬂ: with desirable physical
can the physical and chemi-

on the measurement and control of these critical attrib
Functional Mechanism: Among the most impomm fune-

and ck
utﬂ:bﬂﬂyumlludxeyerfmofﬂumwmpﬁnm
iled c of an ',' mity be imp be-

tional roles diluents play is to impart d

properties (e.g., powder flow, uhlaoomplctmmmm uuw fi may be i ‘byﬂu: of
or dry granule femuuom lnd ity) and per e  minor i that are | for proper
(e.g., cootent dissolution, tablet in-  performance. Formulators may need to control the presence

tegrity, friability, and phyﬂu] and chmuul stability). S-um:
diluents (e.g., ystalline celluk
ferred 1o as dry binders because of the hishdeymnrnbh
mgthunylmp:nmﬂuﬂmlommed

Physical Properties: The primary physical pru-pcruca rele-
vant to tablet/capsule diluents are those that can have a direct
effect on diluent and formulation . These include:
(1) paniicle size and size distribution, (2) puuck shape, (3)
bulk/tappeditrue density, (4) specific surface area, (5) crystal-
linity, (6) moisture content, (7) powder flow, (8) solubility, and
(%) compaction properties for tablet dosage forms.

Chemical Properties: Tablet diluents comprise a large and
dweme pmpofmn& that ln:inde mor\gmm {e.g.. dibasic

), single e

of undesirable components (e.g., heavy metals or peroxides)
0 ensure adequate dosage furm stability and performance.
General Chapters: The following General Chapters may be
useflul when formulators are d:v:lqmg tests and specifica-
tions to ensure 1 Bulk and
Tapped Density (616), Dcﬂ.my (699) Cm:ammi'y (695).
Crystallinity Determination by Solution Cal 696),

lorimetry {

Loss on Drying (731}, Water Determination (921), Optical
Microscopy (T76), Particle Size Distribution Extimation by
Analytical Sieving (786), Light Diffraction Measurement of
Particle Size (429), Powder Fineness (811), Specific Surface
Area (846), and Powder Flow (1174},

1. Functional Category: Tablet and/or Capsule Binder

Tablev/Capsule Binders

Acacia Dextrin Polyethylene Oxide
Alginie Acid Ethylcellulose Povidone
Ammonio Methacrylate Copolymer Gelatin Starch, Com
Ammonio Methacrylate Copelymer Glucose, Liquid Starch, Potato

Dispersion Guar Gum Starch, Pregelatinized
Carbomer Copolymer Substituted Hydroxypropy Starch, Pregelatinized Modified
Carbomer Homopolymer Cellulose Suarch, Tip!ocl
Carbomer [nterpolymer Hypromellose Starch, Wheat
Carboxymethylceliulose Sodi Hypromellose Acetate S Syrup
Cellulose, Microcrystalline Maltodextrin

Maltose

Copovidone

Aeitboh

llulose

3007 Tha Unissd Sisies Pharmacopsal Comvention. inc.  aif Riphe Reverwd



BAE S WP EH AR E
(5r18) WAl 20 FEHER

ICP-AES £#fic L 2 &WMEE T v F OKEBHIER I3 2 WL
(2) v MEERBALRE RO Au (1) OB/KEHE

SEFRE T ¥ FERERKERER

WREE

HEAERNES T T X< RIS NE (ICP-AES) X4 80 Sl o 7T R 0 [F kA3 7T 8E
TH0 . BAERF—BRBRECRAICIKRTRERBOWTEO—STHD, AR
ICP-AES »— @B BA Sh, FRCEELMAOMERRE IIER, EXLOAM
RBREICHEHANIBIZREL, TOEMHEL LTEHLE, b, €F4) T8
F RS ARYDEREFERROT v MoBiT 2MIT - 570 « A8 - PEiEiCBE3 5875
iz ICP-AES #FER L. AEHER L OREFERLED. ERALA TWRWAKNER Y
AFIALEMATHLEZEME L, EbIE, ZOXIRFEZAVTEREAER
BEEREERTLBRBEOMELTV., ThEERL LTI LT T4 7 AOFMENT]
DY 2T s, EREHEEZERTTICH,. BHOEKEHDIVITE FERIIBTL
FEBREAEELB LUEORMYORENRED TEW L3RESHELD, BEZK
{Ligic Au(IDOREE - MIENLFL BN, £ T, WFEERA A ZRI—FI v
SEAWT AulIDZRET 2700 E2M2RH L, pH 2.0 (T L REER 10
mL %2 DEAE #—h U v PiSiliL, #— Y o JIZRAF L Au (1) % 0.5 M HEHiRT -
= AKIEHE 5 mL THEMT S FEZHSIL, ERMIC Au(IDZEIRT S 2 & TS
L=, ALEHEEIT. ATERICHESI Lo ERIET 2D, 7 v MEELZERK
L7-BEHT Au (II) 2FML. Zh2EROICENRT3REIZ VTR EZMAE.

A. BFREAM

Tk 19 EEOAFRICL Y. pH % 2.0 & LAREHER 10 mL & B8 A ZZHliE T
b%mmE&fﬁLtﬂ—vaﬁ(m%Eﬂ—bUyﬁ)Kﬁhfﬂﬂ$ﬁ¢®Au%
DEAE #— bV oy PiclRESE, #—FY o PItRF L= Au 2 05 M BEREET =0
LkiEk S mL CHRMBEES] Z LIV REEZTOONRETH DI LAghoT, iR
e A S R R S LA, 90 %H 0 Au ORMEINRES /LN, FFE
1. 59 hOEEERERL L-REHNCHIERMR L DEAE 4 — Y v V2 V5 RIEE
PEA L. BEERTELNERNAZHSEROEERHIBWTLERATEINE I
R 5,
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B. #fkhik
ICP-AES #{f & R ER M

ICP-AES iZiZ SPS7800 (A a—A YAV ALY) 2ER L., TLIvTS5 Xv4iE
i% R B 27.12 MHz , Rf 1 1.2 kW, 75 X< # A5k 16 L/min , #fiBh# 2 5& 0.7
L/min, ¥+% U 7—H Ak 0.4 L/min, 77 X<#MAl# SiZa AL 16 mm & L,

BIE

Au BREGRE URTFROEDHTA, BIN(EY), ik (868, BENULE), KO8 (4. B
s, Uit (558, PAR(LE), KB MY oA (B, BIR{LY), HEaiMET &
=L (R, BERES). BET7rT=0h (55, B#REE).

1) 7 v MEEEGRCREORERE

WAEMA(EIX Scheme 1(Zf-> TiTo%k, BB, U U DEAE A— Y v ¥

(TOYOPAK DEAE, Y —) ZfEE &, 448k CHRERS L. REE®RIET v
F DEEEZEFE(L L. pH 2.0 @ Britton'Robinson O##{iZ T 10 mL Iz HFR L= b0 2
Lk, AL Y FOKEEIZ4Omgkg O&FAY T/ Y T L2EELTHES
BHEHICERBM L= bDOTHY | XEIZBITI2ERMIIBVWTETHEATH S, VI ro%
HBLTDEAE #— h U o PICREHER 28 A L, BREHARDPD Au 2 DEAE A— Y o &
TR SE WITA— P Y » DITRAE LT Au 2 0.5 M TRiEE T = 7 AKIEHE CamE
S, EBEKZ ICP-AES THRIE L, Au OREEINSEAWH L=, MEL 3BT

Syringe (10 mL)
- Connect the anion-exchange resin cartridge (TOYOPAK DEAE)

Wash the cartridge with 10 mL of water three times

10 mL of digested rat hair solution in Britton-Robinson’s buffer (pH 2.0)

Wash the cartridge with 10 mL of water

5 mL of 0.5M (NH4)2SOs solution

Analytical solution (5 mL)

Analyze by ICP-AES

|

Calculate the recovery of Au

Scheme 1  Preconcentration procedure for digested rat hair (1)




2) 5y bEEEREREORE (Cl-OFEM)

I DT Au KBRS 2R T 2O LBEREMA A 2T ML TAuD
BEEITV., 1) ORFBRIUBEININE I ERMLI

BAEHEIEIL Scheme 2 D X S5 IZLTiT o1, ¥ U »PIZ DEAE #— F U » ¥ (TOYOPAK
DEAE, B V—) 2#8 &4, 4 AV ZHK CHETKS Lz, 7 v b OEBREELES. 1 ppm
o7 E=. 1 mLZ#&EML. pH 2.0 ® Britton-Robinson D& ##& T 10 mL (=
RLE=bLOLREHERE LTHVWE, ~ U P%2LT DEAE — b v VICREHERZ
MA L., BREHEKT® Au % DEAE 71— b VU o PRBHFS L, RITHA—FY v PVICRE
L7= Au % 0.5 M @7 £ = 7 LAKEH 5 mL TEM S €7, BB ICP-AES TE
L. Au ORMBEEREZRH L.

e (10

Connect the anion-exchange resin cartridge (TOYOPAK DEAE)
——— Wash the cartridge with 10 mL of water three times

«—— 9 mL of digested rat hair solution in Britton-Robinson’s buffer (pH 2.0)
<+—— 1 mLof 1 ppm NH4CI solution

——— Wash the cartridge with 10 mL of water

«—— 5 mL of 0.5M (NH4)2S03 solution

v
Analytical solution (5 mL)

Analyze by ICP-AES

|

Calculate the recovery of Au

Scheme 2  Preconcentration procedure for digested rat hair (2)

3) 7y MEAEEELREORE (Au () OFEM)

= TR, i o REERIC D ROBEMRE D Au (1) 250N L THLBREZITV.
MEE CORENRBFEEINIHALY I>DERM LA, FMLA An (D) RERESRIENKAHOH
My s U, HOMIREEIL 1 ppm & L7,

BIEHRIEIL Scheme 3D & H (2L TITo%k. ¥ Y »VIZ DEAE #— bk U v ¥ (TOYOPAK
DEAE X V—) 2#8 &8, 4 AV ZHKTHEGSR L=, 7 v hOEERER(LE, 1 ppm
OHALT »® =7 AAKEER 1 mL %0 1000 ppm @ Au £FHERFK 10 p L Z#EML, pH 2.0
@ Britton-Robinson D#R#7# T 10 mLIZFHR L BEHAK L L=, ¥V V%3 L TDEAE
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