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USP 24
General Information / (1074) Excip ient Biological

CALIBRATION
For purposes o f calibratio

terials may be used. asr e q u t n, one o f the following reference ma-

¢ geometry, may be used. I f the geometry
of sample presentation precludes the use of such plaques, pressed
barium sulfate, white reflectance standardgrade, mayb eused.?

After calibration with the above-mentioned materials, it is desir-
able whenever possible to Measure a reference material as close to
the color o f the sample as possible. I f a sample of the material
being tested is not Suitable for use as a long-term standard, color
chips are available* which span the entire visually uniform color
space in small increments. The use of such a reference standard is
encouraged as a means o f Monitoring instrument performance even
for absolute color determinations.

S P E C T R O P H O T O M E T R I C M E T H O D

Determine the reflectance or transmittance f r o m 380 to 770 nm
at in terva ls o f 10 nm. Express the result as a percentage, the max-
imum being 100.0. Calculate the tr ist imulus values X, Y, and Z as
fol lows.

Reflecting Mate r ia l s?For reflecting materials the quantities X,
Y, and Z are

X = Dito pXPANY?,

¥ = Lito p,7,P,ANVY?, and

z = Lazo PZPANY?,

in w h i c h ¥? = X p ¥ ,P ,AA, p, is the spectral reflectance o f the
material, x , P , , y , P , and z , P , are known values associated w i th each
Standard Source, '2 and AA is expressed in nm.

T r a n s m i t t i n g M a t e r i a l s ? F o r transmitt ing materials, the quan-
ti t ies X, Y, and Z are calculated as above, 7, (spectral transmittance)
being substi tuted fo r p, .

C O L O R I M E T R I C M E T H O D

Operate a sui table colorimeter? to obtain values equivalent to the
tr ist imulus values, X, Y, and Z. The accuracy w i th which the results
obtained f r o m the f i l te r co lor imeter match the tr ist imulus values
may be indicated by determin ing the tr ist imulus values o f plaques
o f strongly saturated colors and compar ing these values w i th those
computed f r o m spectral measurements on a spectrophotometer.

Interpretation

COLOR COORDINATES
The Color Coordinates, L*, a*, and b* are defined by

L* = 116 ( Y Y , ? 16,
a* 500 [(X/X,)'° ? (Y/Y,)'*], and
b* = 200 [ ( Y / , ) ? (2Z,) ' * ] ,

in which X,, Y,, and Z, are the tristimulus values of the nominaily

w e e
2 Suitable items are available from BYK-Gardner USA, 2431]

L inden Lane,S i l v e r Spring, M D 20910, or from Hunter Associ-
ates Laboratory, Inc., 11491 Sunset Hills Road, Reston, VA 22090.

? Suitable material is available from Eastman Kodak Company,
Rochester, NY 14650, as ??White Reflectance Standard.?

?Centroid Color Charts may be obtained from suppliers of in-
Struments for measurement of color. .

5A suitable tristimulus colorimeter isavailable from BYK-Gard-
ner USA, 243] Linden Lane, Silver Spring, MD 20910, or from
Hunter Associates Laboratory, Inc., 11491 Sunset Hills Road, Res-
ton, V A 22090.

2037

white or colorless standard, and Y/Y, > 0.01. Usually they are equal
to the tristimulus values of the standard illuminant, with Y, set equal
to 100.0. In this case X, = 98.0 and Z, = 118.1.

C O L O R DIFFERENCE

The total Co lo r Di f ference A E * is

AE* = [(AL*? + (Aa%)? + (b*y),
in which AL*, Aa*, and Ab* are the differences in color coordinates
of the specimens being compared.

Instrumental variables can influence results. A l though reliable
comparisons can be made between simi lar colors measured con-
comitant ly, results obtained on different instruments o r under d i f -
ferent operating condit ions should be compared with caution. I f i t
is necessary to compare data obtained from different instruments o r
taken at d i f ferent times, etc., it is very helpful to have concomitant
data obtained on a standard reference material such as color chips
fo r opaque materials. Comparison o f the readings on the reference
material helps to identify variations caused by instrument per for -
mance.

(1074) EXCIPIENT B I O L O G I C A L
SAFETY E V A L U A T I O N

GUIDEL INES

I N T R O D U C T I O N
This informat ional chapter presents a scientif ical ly-based a p -

proach for the safety assessment o f new pharmaceutical excipients
( ie . , those excipients that have not been previously used or per-
mit ted fo r use in a pharmaceutical preparation). The guidelines pre-
sented herein provide a protocol for developing an adequate data-
base upon which to establish condit ions fo r the safe use o f a new
excipient intended fo r use in products administered by various dos-
age routes. [ N o T E ? T h e final section o f this chapter, Def in i t ion o f
Terms, lists some terms referred to in this chapter.]

An excipient may perform a variety of functionality roles in a
pharmaceutical product; but, unlike pharmacologically active drug
entities, the excipient displays either no pharmacological activity or
very limited and directed activity. Because of these differences be-
tween excipients and active drug substances in terms of risk and
benefit relationships and expected biological activities, the ap-
proaches for safety assessments of excipients and active drug sub-
stances will differ. Therefore, it is important to note that the guide-
lines presented in this informational chapter apply only to the safety
assessment of excipients, not to the safety assessment of active drug
substances.

These testing guidelines are informational in nature and are in-
tended to be used by professionals having a knowledge of toxicol-
ogy and associated sciences. It is also intended that the applicable
safety test method requirements of the receiving regulatory author-
ity would be used in a proposal for market entry. For example, i f
a proposal is to be submitted to the U.S. Food and Drug Admin-
istration, that agency?s safety test requirements would have to be
met. These guidelines do not provide specific details regarding test
methodology and data interpretation. Test procedures that are gen-
erally recognized by experts and by the regulatory agencies should
be used. Alternatives to the use of living animals areencouraged
wherever these alternative procedures have been validated for the
intended purpose and where it is known that the alternative proce-
dure will provide sufficient data upon which to base a safety judg-
ment. I t is recommended that the Guiding Principles on the Use o f
Animals in Toxicology of the Society of Toxicology (1996) and, in
other countries, the appropriate legal and professional codes, be
adhered to in the conduct of all test procedures. All studies must
meet the requirements of the appropriate national good laboratory
practice guidelines in effect in the country where the studies are
being conducted.

In cases o f extensive human experience based upon food use,
there may be suff icient in format ion t o ful f i l l the requirements o f the
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2 0 3 8 (1074) E x c i p i e n t B io l og i ca l / Genera l In fo rmat ion
: ining sets of base-

. hanism for obtaining s s

ideli i ipi iti idelines provide a mec: sals. The background in-guidelines for orally-ingested excipients only. In addition, there These guidelines P' excipient materia s e aoe p p o r t thei idateimal-based data, which was developed for other purposes, _line data for all candidate ©? F r o n 1

tha t ae t o e d tof u l f i l l the testing eaideines requirements. if formation andbaselinet o x i n ith er in a shorthal f - l i fe product that
the data requirements have been met through prior human use e¢x- use of the candidate exc uency that results in a residual excipient
perience and pertinent human data have been collected in a scien- is not administered i n a eq a product used only once or twice in
tifically sound manner, there is no need to provide animal data for ? build-up in body tissue oF in? pent. Additionai tests, listed under
those endpoints evaluated by prior clinical experience. a lifetime, such as a diagno ont Guidelines, are necessary for can-

Some dosage routes offer unique toxicological challenges, and Step 4 of the SafetyAssess i ed in a manner that will
the guidelines include provisions for these routes (e.g., inhalation). didate excipient ma t ated exposure in humans?
Also, further explanation is provided regarding numbers of species result in short- or intermediat hat will be administered for less
and other basic information (e.g., two species, one rodent and one that is, a pharmaceutical produc? ive days, FesPectively. For a

nonrodent). than 10 days or for 30 to 90 c o n s t ded for use in a pharma-The extent of information required to define a set of baseline candidate excipient material that is inten cent or chronic admin-
data, which constitute a toxicological and chemical database, isde-  ceytical product intended foreitherin te rmi ceatment for psoriasis
pendent upon the intended use of, and duration of, dosing of the istration over a long timeperiod, such as a a a These tests are
candidate excipient material. It is critical that a thorough review of an insulin preparation, further tests are required. TMS abackground information be conducted before embarking ona test- listed under Step 7 of theguidelines and in the appropria secticon
ing regimen. In addition to literature database reviews, information Is der Additional Requirements for Specific Exposure Routes. le
should be obtained regarding the physical and chemical properties = " " vidi ?dance for consumer safety, some of the required tests
of the compound: its manufacturing process (or processes), and Prov! ing gu de information to address occupational safety

ifications i ing limi j i t i i are intended to provide it

product specifications inc lud ing limits o f impurities, potential f o r (e.g. skin and eye i r r i tat ion).
armacological activity, exposure condit ions (i.e., dose, duration, yam ?sed

in Table 1. Tests that are required
Pequency of use, dosage formulation, and route of administration), The guidelines are summarized f rom those that are recommended

i j and potential user population. Also, base toxicity information cov- _(R) by theguidelines ath ditional tests are conducted is de-
ering the topics is fundamental. Particular attention should be ad- conditionally (C). Whether conamen a a : . i t i d avai lable b i o l o g i c a l data.
dressed to the absorption/distr ibution/metabolism/excretion/phar- pendent upon the condit ionso f use an I 7

macokinetics ( A D M E / P K ) studies because much o f the later Consideration must also b e g iven to the requ i remen ts o f the regu
decision process wi l l be dependent upon these data. latory authorities when mak ing the decision to test.

T a b l e 1. Summary o f E x c i p i e n t G u i d e l i n e s .

Routes o f Exposure for H u m a n s . . .
De rma l /Top i ca l / Inha la t ion /

T e s t s O r a l Mucosal Transdermal In jectable* I n t r a n a s a l Ocular

Baseline Toxic i ty Data
Acute Oral Tox ic i t y
Acute Dermal Tox ic i t y
Acute Inhalation Toxic i ty
Eye Irr i tat ion
Skin Irritation
Skin Sensitization
Acute Injectable Toxic i ty

L n _ 7 Application Site Evaluation
. . Pulmonary Sensitization

. . : Phototoxicity/Photoallergy
. S a y Genotoxici ty Assays

- ADME/PK- In iended Route
n r 28-Day Tox ic i t y (2 Species)-Intended

2 , Route

- f ? Addi t ional Data : Short- o r Intermediate-term Repeated Use
my 90-Day Toxic i ty (Most Appropriate R

o s ca Spec ies )
. - E m b r y o - F e t a l T o x i c o l . R

Addi t ional Assays c
e a Genotoxici ty Assays R

e f , a ® , Immunosupression Assays R

~? e e " f Addi t ional Data : Intermittent Long-term o r Chronic Use
one Chronic Toxic i ty (Rodent, Nonrodent) c

J f Reproductive Toxic i ty R
4 Photocarcinogenici ty c

: vee Carcinogenicit c

. y o C = Conditional
. * I n t r a v e n o u s , in t ramuscu la r , subcutaneous, intrathecal, etc.

? OOK 1
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