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micrograms of chloramphenicol per
milliliter (estimated).

[44 FR 10380, Feb. 20, 1979, as amended at 48
FR 3961, Jan. 28, 1983; 50 FR 19921, May 13,
1985; 55 FR 11585, Mar. 29, 1990]

§ 455.540 Mupirocin ointment.
(a) Requirements for certification—(1)

Standards of identity, strength, quality,
and purity. Mupirocin ointment is
mupirocin in a suitable and harmless
ointment base. Each gram of ointment
contains 20 milligrams of mupirocin.
Its mupirocin content is satisfactory if
it is not less than 90 percent and not
more than 110 percent of the number of
milligrams of mupirocin that it is rep-
resented to contain. It passes the iden-
tity test. The mupirocin used conforms
to the standards prescribed by
§ 455.40(a)(1).

(2) Labeling. It shall be labeled in ac-
cordance with the requirements of
§ 432.5 of this chapter.

(3) Requests for certification; samples.
In addition to complying with the re-
quirements of § 431.1 of this chapter,
each such request shall contain:

(i) Results of tests and assays on:
(A) The mupirocin used in making

the batch for potency, moisture, pH,
crystallinity, and identity.

(B) The batch for mupirocin content
and identity.

(ii) Samples, if required by the Cen-
ter for Drug Evaluation and Research:

(A) The mupirocin used in making
the batch: 10 packages, each containing
not less than 300 milligrams.

(B) The batch: A minimum of 10 im-
mediate containers.

(b) Tests and methods of assay—(1)
Mupirocin content. Proceed as directed
in § 455.40(b)(1), preparing the sample
solution and calculating the mupirocin
content as follows:

(i) Sample solution. Accurately weigh
approximately 0.5 gram of ointment
and dissolve in 20 milliliters of acetoni-
trile. Transfer to a 100-milliliter volu-
metric flask with the aid of pH 6.3
phosphate buffer. Dilute to volume
with pH 6.3 phosphate buffer. Mix well.
The sample solution contains approxi-
mately 100 micrograms of mupirocin
per milliliter (estimated).

(ii) Calculations. Calculate the
mupirocin content in milligrams per
gram as follows:

Milligrams of
mupirocin per gram =

× ×

× ×

A P d

A n

u s

s 1 000,
where:

Au=Area of the mupirocin peak in the chro-
matogram of the sample (at a retention
time equal to that observed for the
standard);

As=Area of the mupirocin peak in the chro-
matogram of the mupirocin working
standard;

As=Mupirocin activity in the mupirocin
working standard solution in
micrograms per milliliter;

d=Dilution factor of the sample; and
n=Number of grams of sample assayed.

(2) Identity. The high-performance
liquid chromatogram of the sample de-
termined as directed in paragraph
(b)(1) of this section compares quali-
tatively to that of the mupirocin work-
ing standard.

[55 FR 2642, Jan. 26, 1990]

PART 460—ANTIBIOTIC DRUGS IN-
TENDED FOR USE IN LABORA-
TORY DIAGNOSIS OF DISEASE

Subpart A—Susceptibility Discs

Sec.
460.1 Certification procedures for antibiotic

susceptibility discs.
460.6 Tests and methods of assay for po-

tency of antibiotic susceptibility discs.
460.11 Certification procedures for anti-

biotic elution susceptibility discs.
460.15 Streptomycin sulfate discs for use in

culture media.
460.16 Rifampin discs for use in culture

media.

Subpart B—Susceptibility Powders

460.25 Bacitracin diagnostic sensitivity
powder.

460.28 Disodium carbenicillin diagnostic
sensitivity powder.

460.33 Clindamycin hydrochloride hydrate
sensitivity powder.

460.38 Sodium colistimethate diagnostic
sensitivity powder.

460.42 Dihydrostreptomycin sulfate diag-
nostic sensitivity powder.

460.47 Doxycycline hyclate diagnostic sen-
sitivity powder.

460.55 Lincomycin hydrochloride
monohydrate diagnostic sensitivity pow-
der.

460.58 Methacycline hydrochloride diag-
nostic sensitivity powder.

460.64 Minocycline hydrochloride powder for
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microbial susceptibility testing.
460.66 Oleandomycin phosphate diagnostic

sensitivity powder.
460.70 Oxytetracycline hydrochloride diag-

nostic sensitivity powder.
460.75 Potassium penicillin G diagnostic

sensitivity powder.
460.79 Polymyxin B sulfate diagnostic sen-

sitivity powder.
460.86 Spectinomycin hydrochloride powder

for microbial susceptibility testing.
460.89 Streptomycin sulfate diagnostic sen-

sitivity powder.
460.93 Tetracycline hydrochloride diag-

nostic sensitivity powder.

Subpart C—Susceptibility Test Panels

460.100 Antimicrobial susceptibility test
panels.

460.110 Ampicillin concentrated stock solu-
tions for use in antimicrobial suscepti-
bility test panels.

460.113 Carbenicillin concentrated stock so-
lutions for use in antimicrobial suscepti-
bility test panels.

460.116 Cephalothin concentrated stock so-
lutions for use in antimicrobial suscepti-
bility test panels.

460.119 Chloramphenicol concentrated stock
solutions for use in antimicrobial suscep-
tibility test panels.

460.122 Clindamycin concentrated stock so-
lutions for use in antimicrobial suscepti-
bility test panels.

460.125 Colistin concentrated stock solu-
tions for use in antimicrobial suscepti-
bility test panels.

460.128 Erythromycin concentrated stock
solutions for use in antimicrobial suscep-
tibility test panels.

460.131 Gentamicin concentrated stock solu-
tions for use in antimicrobial suscepti-
bility test panels.

460.134 Kanamycin concentrated stock solu-
tions for use in antimicrobial suscepti-
bility test panels.

460.137 Methicillin concentrated stock solu-
tions for use in antimicrobial suscepti-
bility test panels.

460.140 Penicillin G concentrated stock so-
lutions for use in antimicrobial suscepti-
bility test panels.

460.146 Tetracycline concentrated stock so-
lutions for use in antimicrobial suscepti-
bility test panels.

460.149 Tobramycin concentrated stock so-
lutions for use in antimicrobial suscepti-
bility test panels.

460.152 Trimethoprim concentrated stock
solutions for use in antimicrobial suscep-
tibility test panels.

460.153 Sulfamethoxazole concentrated
stock solutions for use in antimicrobial
susceptibility test panels.

AUTHORITY: 21 U.S.C. 357.

SOURCE: 39 FR 19181, May 30, 1974, unless
otherwise noted.

Subpart A—Susceptibility Discs
§ 460.1 Certification procedures for an-

tibiotic susceptibility discs.
(a) Standards of identity, strength,

quality, and purity. Antibiotic suscepti-
bility discs are round flat discs that
have a diameter of one-fourth inch and
are made of clear absorbent paper con-
taining antibiotic compounds. They are
capable of absorbing moisture rapidly
and the antibiotic is evenly distrib-
uted. The thickness is sufficient to as-
sure rigidity and to have permitted the
complete absorption of an adequate
volume of antibiotic solution (approxi-
mately 0.02 milliliter). The identity of
each disc is signified either by a color
or by means of an identifying sign. The
absorbent paper and dye or ink used
must not affect either bacterial growth
or the antibiotic. Each disc shall have
a uniform potency that is equivalent to
that contained in a standard disc pre-
pared with one of the following quan-
tities of antibiotic drugs:

Ampicillin: 10 mcg.
Bacitracin: 10 units.
Carbenicillin: 50 mcg.
Cefamandole:30mcg.
Cefoxitin: 30 mcg
Cephalothin: 30 mcg.
Chloramphenicol: 30 mcg.
Clindamycin: 2 mcg.
Colistin: 10 mcg.
Erythromycin: 15 mcg.
Gentamicin: 10 mcg.
Kanamycin: 30 mcg.
Methicillin: 5 mcg.
Neomycin: 30 mcg.
Novobiocin: 30 mcg.
Oleandomycin: 15 mcg.
Penicillin G: 10 units.
Polymyxin B: 300 units.
Rifampin: 5 mcg.
Streptomycin: 10 mcg.
Tetracycline: 30 mcg.
Tobramycin: 10 mcg.
Vancomycin: 30 mcg.

The standard discs used to determine
the potency shall be made of paper as
described in § 460.6(d). Each antibiotic
compound used to impregnate such
standard discs shall be equilibrated in
terms of the working standard des-
ignated by the Commissioner for use in
determining the potency or purity of
such antibiotic.

VerDate 09<APR>98 09:55 Apr 16, 1998 Jkt 179070 PO 00000 Frm 01014 Fmt 8010 Sfmt 8010 Y:\SGML\179070.TXT 179070-3



1021

Food and Drug Administration, HHS § 460.1

(b) Packaging. The immediate con-
tainer shall be a tight container as de-
fined by the U.S.P. and shall be of such
composition as will not cause any
change in the strength, quality, or pu-
rity of the contents beyond any limit
therefor in applicable standards, except
that minor changes so caused that are
normal and unavoidable in good pack-
aging, storage, and distribution prac-
tice shall be disregarded. Each imme-
diate container may contain a des-
iccant, and each may be packaged in
combination with containers of suit-
able discs of drugs other than those de-
scribed in paragraph (a) of this section.
Such other discs shall be suitable only
if the manufacturer and packer have
submitted to the Commissioner infor-
mation of the kind described in § 431.17
of this chapter, and such information
has been accepted by the Commis-
sioner.

(c) Labeling. Each package of discs
shall bear on its label or labeling, as
hereinafter indicated, the following:

(1) On the outside wrapper or con-
tainer and the immediate container:

(i) The batch mark.
(ii) The name and potency of each

disc in the batch according to the fol-
lowing:

Name of disc Content of antibiotic in
micrograms or units per disc

Ampicillin-class disc ............... 10 mcg. ampicillin.
Bacitracin disc ........................ 10 units bacitracin.
Carbenicillin disc .................... 50 mcg. carbenicillin.
Cefamandole disc .................. 30 mcg. cefamandole.
Cefoxitin disc ......................... 30 mcg. cefoxitin.
Cephalosporin-class disc ....... 30 mcg. cephalothin.
Chloramphenicol disc ............ 30 mcg. chloramphenicol.
Colistin disc ............................ 10 mcg. colistin.
Erythromycin disc .................. 15 mcg. erythromycin.
Gentamicin disc ..................... 10 mcg. gentamicin.
Kanamycin disc ...................... 30 mcg. kanamycin.
Lincomycin-class disc ............ 2 mcg. clindamycin.
Neomycin disc ....................... 30 mcg. neomycin.
Novobiocin disc ...................... 30 mcg. novobiocin.
Oleandomycin disc ................ 15 mcg. oleandomycin.
Penicillin-class disc ................ 10 units penicillin G.
Penicillinase-resistant penicil-

lin-class disc.
5 mcg. methicillin.

Polymyxin B disc ................... 300 units polymyxin B.
Rifampin disc ......................... 5 mcg. rifampin.
Streptomycin-class disc ......... 10 mcg. streptomycin.
Tetracycline-class disc ........... 30 mcg. tetracycline.
Tobramycin disc ..................... 10 mcg. tobramycin.
Vancomycin disc .................... 30 mcg. vancomycin.

(iii) The statement ‘‘Expiration date
—————’’, the blank being filled in
with the date that is 6 months after the
month during which the batch was cer-
tified, except that the blank may be

filled in with a date that is 12, 18, 24, 30,
36, 42, 48, 54, or 60 months after the
month during which the batch was cer-
tified if the person who requests cer-
tification has submitted to the Com-
missioner results of tests and assays
showing that such drug as prepared by
him is stable for such longer period of
time. If it is a packaged combination of
discs of two or more drugs, its outside
wrapper shall bear only one expiration
date, and that date shall be the date
that is required for the shortest dated
discs contained in the package.

(iv) The statement ‘‘For laboratory
use only’’.

(2) On the circular or other labeling
within or attached to the package, ade-
quate directions for the use of such
discs, including the following rec-
ommended method:

STANDARDIZED DISC SUSCEPTIBILITY
TEST

DIRECTIONS FOR USE

Quantitative methods that require the
measurement of zone sizes give the most pre-
cise estimates of antibiotic susceptibilities.
The following outline describes such a proce-
dure. Minor variations from this procedure
may be used if the resulting procedure is
standardized according to the results ob-
tained in the laboratory from adequate stud-
ies with control cultures.

A. PREPARATION OF CULTURE MEDIUM AND
PLATES

1. Melt previously prepared and sterilized
Mueller-Hinton agar medium and cool to 45°–
50° C.

2. For the purpose of testing certain fas-
tidious organisms such as streptococci and
Haemophilus species, 5 percent defibrinated
human, horse, or sheep blood may be added
to the above medium which is
‘‘chocolatized’’ when indicated.

3. To prepare the plates, pour the melted
medium into Petri dishes on a level surface
to a depth of 4 millimeters.

4. Let the medium harden and allow to
stand long enough for excess moisture to
evaporate. (For this purpose plates may be
placed in an incubator at 35°–37° C. for 15–30
minutes or allowed to stand somewhat
longer at room temperature.) There should
be no moisture droplets on the surface of the
medium or on the petri dish covers. The pH
of the solidified medium should be 7.2–7.4.
Satisfactory plates may be used immediately
or refrigerated. Plates may be used as long
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*Copies may be obtained from: J. B.
Lippincott Company, Attn: Circulation Man-

ager, East Washington Square, Philadelphia,
PA 19105.

as the surface is moist and there is no sign
of deterioration.

NOTE: Commercially prepared agar plates
meeting the above specifications may be
used.

B. PREPARATION OF INOCULUM

1. Select four or five similar colonies.
2. Transfer these colonies (obtained by

touching the top of each colony in turn with
a wire loop) in turn to a test tube containing
about 5 milliliters of a suitable liquid me-
dium such as soybean-casein digest broth,
U.S.P.

3. Incubate the tube at 35°–37° C. long
enough (2 to 8 hours) to produce an organism
suspension with moderate cloudiness. At
that point the inoculum density of the sus-
pension should be controlled by diluting it,
or a portion of it, with sterile saline to ob-
tain a turbidity equivalent to that of a fresh-
ly prepared turbidity standard obtained by
adding 0.5 milliliter of 1.175 percent barium
chloride dihydrate (BaCl22H2O) solution to
99.5 milliliters of 0.36 N (1.0 percent) sulfuric
acid. Other suitable methods for standardiz-
ing inoculum density may be used; for exam-
ple, a photometric method. In some cases it
may be possible to get an adequate inoculum
density in the tube even without incubation.

NOTE: Extremes in inoculum density
should be avoided. Undiluted overnight broth
culture should never be used for streaking
plates.

C. INOCULATING THE PLATES

1. Dip a sterile cotton swab on a wooden
applicator into the properly diluted
inoculum. Remove excess inoculum from the
swab by rotating it several times with firm
pressure on the inside wall of the test tube
above the fluid level.

2. Streak the swab over the entire sterile
agar surface of a plate. Streaking succes-
sively in three different directions is rec-
ommended to obtain an even inoculum.

3. Replace the plate top and allow the
inoculum to dry for 3 to 5 minutes.

4. Place the susceptibility discs on the in-
oculated agar surface and with sterile for-
ceps, or needle tip flamed and cooled be-
tween each use, gently press down each disc
to insure even contact. Space the discs even-

ly so that they are no closer than 10 to 15
millimeters to the edge of the petri dish and
sufficiently separated from each other to
avoid overlapping zones of inhibition. (Spac-
ing may be accomplished by using a disc dis-
penser or by putting the plate over a pattern
to guide the placement of discs.) Within 30
minutes, place the plate in an incubator
under aerobic conditions at a constant tem-
perature in the range of 35°–37° C.

5. Read the plate after overnight incuba-
tion or, if rapid results are desired, the diam-
eters of the zone of inhibition may be read-
able after 6 to 8 hours incubation. In the lat-
ter case, the results should be confirmed by
also reading the results after overnight incu-
bation.

NOTE: Microbial growth on the plate
should be just or almost confluent. If only
isolated colonies are present the inoculum
was too light and the test should be re-
peated.

Modifications of the inoculation procedure
described in 1–3 above, such as the use of the
agar overlay method described in Barry, A.
L., Garcia, F., and Thrupp, L. D.: ‘‘An Im-
proved Single-disk Method for Testing the
Antibiotic Susceptibility of Rapidly-growing
Pathogens.’’ Amer. J. Clin. Pathol. 53:149–58,
1970,* a copy of which is on file with the Of-
fice of the Federal Register, may be used if
the procedure is standardized to produce re-
sults with the control cultures that are
equivalent to those obtained with the rec-
ommended cotton swab streak method.

D. READING THE PLATES

Measure and record the diameter of each
zone (including the diameter of the disc) to
the closest millimeter, reading to the point
of complete inhibition as judged by the
unaided eye. Preferably, read from the un-
derside of the plate without removing the
cover, using a ruler, calipers, transparent
plastic gage, or other device. A mechanical
zone reader may be used. If blood agar is
used, measure the zones from the surface
with the cover removed from the plate.

E. INTERPRETATION OF ZONE SIZES

Interpret the susceptibility according to
the following table:

Antibiotic Disc content

Diameter (millimeters) of zone of inhibition

Resistant Intermedi-
ate Susceptible

Ampicillin 1 when testing gram-negative microorganisms and
enterococci.

10 mcg ........... 11 or less ....... 12–13 14 or more.

Ampicillin 1 when testing staphylococci and penicillin G—sus-
ceptible micro-organisms.

10 mcg ........... 20 or less ....... 21–28 29 or more.

Ampicillin 1 when testing Haemophilus species .......................... 10 mcg ........... 19 or less ....... .................. 20 or more.
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Antibiotic Disc content

Diameter (millimeters) of zone of inhibition

Resistant Intermedi-
ate Susceptible

Bacitracin ..................................................................................... 10 units .......... 8 or less ......... 9–12 13 or more.
Carbenicillin when testing Proteus species and Escherichia coli 50 mcg ........... 17 or less ....... 18–22 23 or more.
Carbenicillin when testing Pseudomonas aeruginosa ................ 50 mcg ........... 12 or less ....... 13–14 15 or more.
Cefamandole 12 ........................................................................... 30mcg ............ 14 or less ....... 16–17 18 or more.
Cefoxitin 11 ................................................................................... 30 mcg ........... 14 or less ....... 15–17 18 or more.11

Cephalothin when reporting susceptibility to cephalothin,
cephaloridine, and cephalexin.

30 mcg ........... 14 or less ....... 15–17 18 or more.2

Cephalothin when reporting susceptibility to cephaloglycin ....... 30 mcg ........... 14 or less ....... .................. 15 or more.
Chloramphenicol ......................................................................... 30 mcg ........... 12 or less ....... 13–17 18 or more.
Clindamycin 3 when reporting susceptibility to clindamycin ........ 2 mcg ............. 14 or less ....... 15–16 17 or more.
Clindamycin when reporting susceptibility to lincomycin ............ 2 mcg ............. 16 or less ....... 17–20 21 or more.
Colistin ......................................................................................... 10 mcg ........... 8 or less ......... 9–10 11 or more.
Erythromycin ............................................................................... 15 mcg ........... 13 or less ....... 14–17 18 or more.
Gentamicin .................................................................................. 10 mcg ........... 12 or less ....... .................. 13 or more.
Kanamycin ................................................................................... 30 mcg ........... 13 or less ....... 14–17 18 or more.
Methicillin 5 .................................................................................. 5 mcg ............. 9 or less ......... 10–13 14 or more.
Neomycin .................................................................................... 30 mcg ........... 12 or less ....... 13–16 17 or more.
Novobiocin ................................................................................... 30 mcg ........... 17 or less ....... 18–21 22 or more.6
Oleandomycin 7 ........................................................................... 15 mcg ........... 11 or less ....... 12–16 17 or more.
Penicillin G when testing staphylococci 8 .................................... 10 units .......... 20 or less ....... 21–28 29 or more.
Penicillin G when testing other micro-organisms 8 ..................... 10 units .......... 11 or less ....... 9 12–21 22 or more.
Polymyxin B ................................................................................ 300 units ........ 8 or less ......... 9–11 12 or more.4
Rifampin when testing Neisseria meningitidis susceptibility only 5 mcg ............. 24 or less ....... .................. 25 or more.
Streptomycin ............................................................................... 10 mcg ........... 11 or less ....... 12–14 15 or more.
Tetracycline 10 ............................................................................. 30 mcg ........... 14 or less ....... 15–18 19 or more.
Tobramycin .................................................................................. 10 mcg ........... 11 or less ....... 12–13 14 or more.
Vancomycin ................................................................................. 30 mcg ........... 9 or less ......... 10–11 12 or more.

1 The ampicillin disc is used for testing susceptibility to both ampicillin and hetacillin.
2 Staphylococci exhibiting resistance to the penicillinase-resistant penicillin class discs should be reported as resistant to

cephalosporin class antibiotics. The 30 mcg. cephalothin disc cannot be relied upon to detect resistance of methicillin-resistant
staphylococci to cephalosporin class antibiotics.

3 The clindamycin disc is used for testing susceptibility to both clindamycin and lincomycin.
4 Colistin and polymyxin B diffuse poorly in agar and the accuracy of the diffusion method is thus less than with other anti-

biotics. Resistance is always significant but when treatment of systemic infections due to susceptible strains is considered, it is
wise to confirm the results of a diffusion test with a dilution method.

5 The methicillin disc is used for testing susceptibility to all penicillinase-resistant penicillins; that is, methicillin, cloxacillin,
dicloxacillin, oxacillin, and nafcillin.

6 Not applicable to medium that contains blood.
7 The oleandomycin disc is used for testing susceptibility to oleandomycin and troleandomycin.
8 The penicillin G disc is used for testing susceptibility to all penicillinase-susceptible penicillins except ampicillin and

carbenicillin; that is, penicillin G, phenoxymethyl penicillin, and phenethicillin.
9 This category includes some organisms such as enterococci and gram-negative bacilli that may cause systemic infections

treatable with high doses of penicillin G. Such organisms should only be reported susceptible to penicillin G and not to
phenoxymethyl penicillin or phenethicillin.

10 The tetracycline disc is used for testing susceptibility to all tetracyclines; that is, chlortetracycline, demeclocycline,
doxycycline, methacycline, oxytetracycline, rolitetracycline, minocycline, and tetracycline.

11 The cefoxitin disc should not be used for testing susceptibility of other cephalosporins.
12 The cefamandole disc should not be used for testing susceptibility of other cephalosporins.

F. REFERENCE ORGANISMS

1. Maintain stock cultures of Staphylococ-
cus aureus (ATCC 25923) 1 and Escherichia coli
(ATCC 25922). 1

2. Test these reference organisms daily by
the above procedure using antibiotic discs

representative of those to be used in the
testing of clinical isolates.

3. The individual values of zone sizes for
the control organisms can be expected to fall
in the ranges indicated in the following
table:

Antibiotic Disc content

Individual tests

Zone diameter in milli-
meters

Permitted
millimeter
difference

ATCC
25923–
ATCC
25922

With S.
aureus
ATTC

25923 1

With E.
coli ATCC

25922 1

Ampicillin ................................................................................................ 10 mcg ............ 24–35 15–20 7–17
Bacitracin ................................................................................................ 10 units ............ 17–22 .................. ..................
Cefamandole .......................................................................................... 30 mcg ............ 28–34 24–31 ¥1–6.8
Cefoxitin ................................................................................................. 30 mcg ............ 24–32 25–30 3–4
Cephalothin ............................................................................................ 30 mcg ............ 25–37 18–23 5–16
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Antibiotic Disc content

Individual tests

Zone diameter in milli-
meters

Permitted
millimeter
difference

ATCC
25923–
ATCC
25922

With S.
aureus
ATTC

25923 1

With E.
coli ATCC

25922 1

Chloramphenicol .................................................................................... 30 mcg ............ 19–26 21–27 ¥4–1
Clindamycin ............................................................................................ 2 mcg .............. 23–29 .................. ..................
Colistin .................................................................................................... 10 mcg ............ .................. 11–15 ..................
Erythromycin .......................................................................................... 15 mcg ............ 22–30 8–14 10–19
Gentamicin ............................................................................................. 10 mcg ............ 19–27 19–26 ¥2–3
Kanamycin .............................................................................................. 30 mcg ............ 19–26 17–25 ¥1–4
Methicillin ................................................................................................ 5 mcg .............. 17–22 .................. ..................
Neomycin ............................................................................................... 30 mcg ............ 18–26 17–23 0–3
Novobiocin .............................................................................................. 30 mcg ............ 22–31 .................. ..................
Oleandomycin ........................................................................................ 15 mcg ............ 19–28 .................. ..................
Penicillin G ............................................................................................. 10 units ............ 26–37 .................. ..................
Polymyxin B ........................................................................................... 300 units .......... 7–13 12–16 ¥7–¥2
Streptomycin .......................................................................................... 10 mcg ............ 14–22 12–20 ¥1–5
Tobramycin ............................................................................................. 10 mcg ............ 19–29 18–26 ..................
Tetracycline ............................................................................................ 30 mcg ............ 19–28 18–25 0–6
Vancomycin ............................................................................................ 30 mcg ............ 15–19 .................. ..................

1 Available from: American Type Culture Collection, 12301 Parklawn Dr., Rockville, Md. 20852.

G. LIMITATIONS OF THE METHOD

The method of interpretation described in
E above applies to rapidly growing pathogens
and should not be applied to slowly growing
organisms. The latter show larger zones of
inhibition than those given in the table. Sus-
ceptibility of gonococci to penicillin, and of
slow-growing strains, e.g., Bacteroides species
and fastidious anaerobes to any antibiotic,
should be determined by the broth-dilution
or agar-dilution method unless specifically
standardized diffusion tests are used.

(d) Requests for certification; samples.
(1) In addition to complying with the
requirements of § 431.1 of this chapter,
a person who requests certification of a
batch of antibiotic susceptibility discs
shall submit with his request a state-
ment showing the batch mark, the
number of packages of each size in such
batch, and, unless it was previously
submitted, the date on which the latest
assay of the antibiotic used in making
such batch was completed, the potency
of each disc, the quantity of each in-
gredient used in making the batch, the
date on which the latest assay of the
drug comprising such batch was com-
pleted, and a statement that each in-
gredient used in making the batch con-
forms to the requirements prescribed
therefor by this section.

(2) Such person shall submit in con-
nection with his request results of the
tests and assays made by him on an ac-
curately representative sample of the
batch for potency.

(3) Such person shall submit in con-
nection with his request an accurately
representative sample of the batch con-
sisting of one disc for each 5,000 discs
in the batch, but in no case less than 36
discs collected by taking single discs at
intervals throughout the entire time of
packaging the batch so that the quan-
tities packaged during the intervals
are approximately equal.

[39 FR 19181, May 30, 1974, as amended at 41
FR 7093, Feb. 17, 1976; 41 FR 35061, Aug. 19,
1976; 44 FR 10376, Feb. 20, 1979; 44 FR 20666,
Apr. 6, 1979]

§ 460.6 Tests and methods of assay for
potency of antibiotic susceptibility
discs.

(a) Culture media. Use ingredients
that conform to the standards pre-
scribed by the United States Pharma-
copeia or The National Formulary. In
lieu of preparing the media from the
individual ingredients, they may be
made from a dehydrated mixture
which, when reconstituted with dis-
tilled water, has the same composition
as such media. Minor modification of
the specified individual ingredients is
permissible if the resulting media pos-
sess growth-promoting properties at
least equal to the media described.

(1) Medium A:
Peptone ................................................................ 6.0 gm.
Pancreatic digest of casein .................................. 4.0 gm.
Yeast extract ........................................................ 3.0 gm.
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Beef extract .......................................................... 1.5 gm.
Dextrose ............................................................... 1.0 gm.
Agar ...................................................................... 15.0 gm.
Distilled water, q.s ................................................ 1,000.0 ml.
pH 6.5 to 6.6 after sterilization.

(2) Medium B. Same as medium A, ex-
cept that it also contains 300 milli-
grams of hydrated manganese sulfate
per liter.

(3) Medium C. Same as medium A ex-
cept that the final pH is adjusted from
7.9 to 8.1 after sterilization.

(4) Medium D:
Peptone ................................................................ 5.0 gm.
Yeast extract ........................................................ 1.5 gm.
Beef extract .......................................................... 1.5 gm.
Sodium chloride ................................................... 3.5 gm.
Dextrose ............................................................... 1.0 gm.
Dipotassium phosphate ....................................... 3.68 gm.
Potassium dihydrogen phosphate ....................... 1.32 gm.
Disilled water, q.s ................................................. 1,000.0 ml.
pH 7.0 after sterilization

(5) Medium E:
Peptone ................................................................ 6.0 gm.
Yeast extract ........................................................ 3.0 gm.
Beef extract .......................................................... 1.5 gm.
Agar ...................................................................... 15.0 gm.
Distilled water, q.s ................................................ 1,000.0 ml.
pH 6.5 to 6.6 after sterilization.

(6) Medium F:
Pancreatic digest of casein .................................. 17.0 gm.
Papaic digest of soybean .................................... 3.0 gm.
Sodium chloride ................................................... 5.0 gm.
Dipotassium phosphate ....................................... 2.5 gm.
Dextrose ............................................................... 2.5 gm.
Agar ...................................................................... 20.0 gm.
Distilled water, q.s ................................................ 1,000.0 ml.
pH 7.3 after sterilization.

(7) Medium G. Same as medium F ex-
cept for the following:
Agar ...................................................................... 12.0 gm.
Polysorbate 80 (Sterile) ....................................... 10.0 gm.
Add polysorbate 80 after boiling.

(8) Medium H:
Peptone ................................................................ 9.4 gm.
Yeast extract ........................................................ 4.7 gm.
Beef extract .......................................................... 2.4 gm.
Sodium chloride ................................................... 10.0 gm.
Dextrose ............................................................... 10.0 gm.
Agar ...................................................................... 23.5 gm.
Distilled water, q.s ................................................ 1,000.0 ml.
pH 6.0 to 6.2 after sterilization.

(9) Medium I:
Peptone ................................................................ 6.0 gm.
Yeast extract ........................................................ 3.0 gm.
Beef extract .......................................................... 1.5 gm.
Dextrose ............................................................... 1.0 gm.
Agar ...................................................................... 15.0 gm.
Distilled water, q.s ................................................ 1,000.0 ml.
pH 6.6 after sterilization.

(10) Medium J:

Pancreatic digest of casein .................................. 15.0 gm.
Papaic digest of soybean .................................... 5.0 gm.
Sodium chloride ................................................... 5.0 gm.
Agar ...................................................................... 15.0 gm.
Distilled water, q.s ................................................ 1,000.0 ml.
pH 7.3 after sterilization.

(11) Medium K:
Pancreatic digest of casein .................................. 17.0 gm.
Papaic digest of soybean .................................... 3.0 gm.
Sodium chloride ................................................... 5.0 gm.
Dipotassium phosphate ....................................... 2.5 gm.
Dextrose ............................................................... 2.5 gm.
Distilled water, q.s ................................................ 1,000.0 ml.
pH 7.3 after sterilization.

(12) Medium L:
Agar agar ............................................................. 15 gm.
Distilled water, q.s ................................................ 1,000.0 ml.

(13) Medium M:
Beef, inclusion from ............................................. 300 gm.
Acid hydrolysate of casein ................................... 17.5 gm.
Soluble starch ...................................................... 1.5 gm.
Agar ...................................................................... 15 gm.
Distilled water, q.s ................................................ 1,000.0 ml.
pH 7.4 after sterilization.

(14) Medium N:
Infusion from beef ................................................ 300.0 gm.
Acid hydrolysate of casein ................................... 17.5 gm.
Starch ................................................................... 1.5 gm.
Distilled water, q.s ................................................ 1,000.0 ml.
pH 7.4 after sterilization.

(15) Medium O:
Calf brains, infusion from ..................................... 200.0 gm.
Beef heart, infusion from ..................................... 250.0 gm.
Pancreatic digest of gelatin ................................. 10.0 gm.
Dextrose ............................................................... 2.0 gm.
Sodium chloride ................................................... 5.0 gm.
Sodium phosphate dibasic (Na2HPO4) ................ 2.5 gm.
Distilled water, q.s ................................................ 1,000.0 ml.
pH 7.4 after sterilization.

(16) Medium P. Same as medium J
with 5 percent defibrinated sheep blood
added.

(17) Medium Q:
Pancreatic digest of gelatin ................................. 17.0 gm.
Pancreatic digest of casein plus equal part of

peptic digest of animal tissues ......................... 3.0 gm.
Lactose ................................................................. 10.0 gm.
Bile salts mixture .................................................. 1.5 gm.
Sodium chloride ................................................... 5.0 gm.
Agar ...................................................................... 13.5 gm.
Neutral red ........................................................... 0.03 gm.
Crystal violet ........................................................ 0.001 gm.
Distilled water, q.s ................................................ 1,000.0 ml.
pH 7.1 after sterilization.

(b) Preparation of test organism suspen-
sions—(1) Suspension 1. Staphylococcus
aureus (ATCC 6538P)1 is maintained and
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grown on medium A. Wash the orga-
nisms from an agar slant, incubated for
24 hours at 32° C. to 35° C., with 3.0 mil-
liliters of sterile sodium chloride solu-
tion onto the agar surface of a Roux
bottle containing 300 milliliters of me-
dium A. Spread the suspension of orga-
nisms over the entire agar surface with
the aid of sterile glass beads. Incubate
24 hours at 32° C. to 35° C. Wash the re-
sulting growth from the agar surface
with about 50 milliliters of sterile so-
dium chloride solution. Standardize
this stock suspension by determining
the dilution that will permit 20 percent
light transmission. Store the stock
suspension in the refrigerator (1 week)
and use the indicated dilution prepared
daily.

(2) Suspension 2. Follow the procedure
described for suspension 1, except
standardize the bulk suspension so that
a 1:10 dilution in saline solution gives
20 percent light transmission. In this
case, the bulk suspension, and not the
1:10 dilution of it, is used for the
inoculum.

(3) Suspension 3. The test organism is
Staphylococcus aureus (ATCC 13150).1
Follow the procedure described for sus-
pension 1, but determine how much the
bulk suspension should be diluted to
obtain a suspension permitting 80 per-
cent light transmission. Use the indi-
cated dilution prepared daily for the
inoculum for the plates.

(4) Suspension 4. Sarcina lutea (ATCC
9341) 1 is maintained on agar slants of
medium A and transferred to fresh
slants approximately every 2 weeks.
This culture is incubated overnight at
26° C., and then stored in the refrig-
erator. Prepare an inoculum for the
plates as follows: Streak an agar slant
heavily with the test organism and in-
cubate for 24 hours at 26° C. Wash the
growth from the slant with 3 milliliters
to 4 milliliters of medium D, and trans-
fer to the surface of a Roux bottle con-
taining 300 milliliters of medium A.
Spread the suspension evenly over the
entire surface with the aid of sterile
glass beads. Incubate for 24 hours at 26°
C. Wash the growth from the agar sur-
face with 15 milliliters of medium D. If
an aliquot of this bulk suspension when
diluted 1:10 with medium D gives 10
percent light transmission, the bulk
suspension is satisfactory for use. It

may be necessary to adjust the bulk
suspension by dilution so that an ali-
quot of the adjusted suspension when
diluted 1:10 will give the desired 10 per-
cent light transmission. The adjusted
bulk suspension only, and not the 1:10
dilution of it, is used in preparing the
inoculum. Store the stock suspension
in the refrigerator and use for 2 weeks.

(5) Suspension 5. Bacillus subtilis
(ATCC 6633) 1 is maintained on agar me-
dium A and transferred to a fresh slant
every month. To prepare the spore sus-
pension, inoculate a fresh slant of agar
medium A with the test organism and
incubate at 37° C. for 16 hours to 24
hours. Wash the culture from the slant
with 3 milliliters of sterile sodium
chloride solution onto the surface of a
Roux bottle containing 300 milliliters
of agar medium B. Incubate for 5 days
at 37° C. Suspend the growth in 50 mil-
liliters of sterile saline solution, cen-
trifuge, and decant the supernatant liq-
uid. Reconstitute the sediment and
heat-shock the suspension by heating
for 30 minutes at 70° C. Store the spore
suspension in the refrigerator. It may
be kept several months. Light trans-
mission is not used for standardization.

(6) Suspension 6. Staphylococcus
epidermidis (ATCC 12228) 1 is maintained
on medium A and transferred to a fresh
slant once a week. Inoculate a fresh
slant of medium A with the test orga-
nism and incubate at 32° C. to 35° C. for
24 hours. Wash the culture from the
slant with 3 milliliters of sterile so-
dium chloride solution onto the surface
of a Roux bottle containing 300 milli-
liters of medium A. Incubate at 32° C.
to 35° C. for 24 hours. Wash the result-
ing growth from the agar surface with
about 50 milliliters of sterile sodium
chloride solution. Standardize this
stock suspension by determining the
dilution that will give 80 percent light
transmission. Store the stock suspen-
sion in the refrigerator (1 week) and
use the indicated dilution prepared
daily for the inoculum for the plates.

(7) Suspension 7. Bordetella
bronchiseptica (ATCC 4617) 1 is main-
tained on medium F and transferred to
a fresh slant every 2 weeks. To prepare
a stock suspension inoculate a fresh
slant of medium F and incubate at 37°
C. for 16 hours to 24 hours. Wash the
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culture from this slant with 3 milli-
liters of sterile distilled water onto the
surface of a Roux bottle containing 300
milliliters of medium F, and incubate
24 hours at 37° C. Wash off the growth
with 50 milliliters of sterile distilled
water and standardize the resulting
stock suspension by determining the
dilution that will give 50 percent light
transmission. Store the stock suspen-
sion in the refrigerator (2 weeks), and
use the indicated dilution prepared
daily for the inoculum for the plates.

(8) Suspension 8. Saccharomyces
cerevisiae (ATCC 9763) 1 is maintained
on slants of medium H and transferred
once a week. After transfer, the culture
is incubated at 37° C. for 24 hours and
then kept refrigerated. Wash the orga-
nism from a freshly incubated agar
slant with 3 milliliters of sterile saline
solution onto the agar surface in a
Roux bottle containing 300 milliliters
of medium H. Spread the suspension of
organisms over the entire agar surface
with the aid of sterile glass beads. In-
cubate for 24 hours at 37° C. and then
wash the resulting growth from the
agar surface with about 25 milliliters of
sterile saline solution. Store the sus-
pension in the refrigerator and use for
1 month.

(9) Suspension 9. Follow the procedure
described for suspension 1, except de-
termine how much the bulk suspension
should be diluted to obtain a suspen-
sion permitting 80 percent light trans-
mission. Use the indicated dilution,
prepared daily, for the inoculum for
the plates.

(10) Suspension 10: Klebsiella
pneumoniae (ATCC 10031), 1 noncap-
sulated, is maintained on medium A
and transferred to a fresh slant once a
week. Inoculate a fresh slant of me-
dium A with the test organism and in-
cubate overnight at 32° C.–35° C. Wash
the culture from the slant with 3 milli-
liters of sterilized U.S.P. saline T.S.
onto the surface of a Roux bottle con-
taining 300 milliliters of medium A. In-
cubate at 32° C.–35° C. for 24 hours.
Wash the resulting growth from the
agar surface with about 50 milliliters of
sterilized U.S.P. saline T.S. If an ali-

quot of this bulk suspension when di-
luted 1:9 with saline solution gives 40
percent light transmission, the bulk
suspension is satisfactory for use. It
may be necessary to adjust the bulk
suspension by dilution so that an ali-
quot of the adjusted suspension when
diluted 1:9 will give the desired 40 per-
cent light transmission. The adjusted
bulk suspension (not the 1:9 dilution) is
used in preparing the inoculum. Store
the suspension in the refrigerator and
use for no more than 1 week.

(11) Suspension 11 Streptococcus fecalis
(ATCC 14506) 1 is maintained on me-
dium E and transferred to a fresh agar
slant once a week. After transfer, the
culture is incubated at 37° C. for 24
hours and then kept refrigerated.
Transfer from a freshly incubated agar
slant to a tube containing 10 milliliters
of culture medium described in
§ 147.3(b)(1). Incubate the broth culture
for 16 to 18 hours at 37° C. and store in
the refrigerator. This culture may be
used for no more than 1 week.
The light transmission values referred
to in this paragraph were determined
with a Lumetron Model 400–A photo-
electric colorimeter at a wavelength of
650 millimicrons. If other instruments
are used, different light transmission
readings will probably be obtained. The
values given are to be used as guides in
this paragraph.

(12) Suspension 12. Pseudomonas
aeruginosa (ATCC 25619) 1 is maintained
and grown on medium J and trans-
ferred to a fresh agar slant once a
week. Inoculate a fresh slant of me-
dium J with the test organism and in-
cubate at 37° C. for 24 hours. Transfer
the culture from this slant with sterile
glass beads onto the agar surface of a
Roux bottle containing 300 milliliters
of medium J. Spread the organisms
over the entire agar surface with the
aid of the glass beads. Incubate 24
hours at 37° C. Wash the resulting
growth from the agar surface with
about 30 milliliters of medium K. Do
not standardize the suspension. Store
the stock suspension under refrigera-
tion and use for 2 weeks.

(13) Suspension 13. Escherichia coli
(ATCC 29214) 1 is maintained and grown
on medium M. Wash the organisms
from an agar slant, incubated for 24
hours at 37° C, with 3 milliliters of
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sterilized U.S.P. saline T.S. onto the
surface of a Roux bottle containing 250
milliliters of medium M. Spread the
suspension of organisms over the entire
agar surface with the aid of sterile
glass beads. Incubate for 24 hours at 37°
C and then wash the resulting growth
from the agar surface with 50 milli-
liters of sterilized U.S.P. saline T.S.
Store the suspension in the refrig-
erator and use for 2 weeks.

(14) Suspension 14. The test organism
is Staphylococcus aureus (ATCC 29213).

(i) Stock culture. Transfer a
lyophilized culture into medium K in a
sterile container and incubate at 37° C
for 24 hours. Streak the culture onto
the solidified agar surface of a plate
containing medium P and incubate the
plate at 37° C for 24 hours. Transfer 5 to
10 colonies into 3 milliliters of medium
O in a sterile container and incubate at
37° C for 24 hours. Add 3 milliliters of
sterile glycerol or 3 milliliters of ster-
ile rabbit serum to the broth culture,
mix well and pour the contents into a
sterile flask containing a layer of ster-
ile glass beads. Rotate the flask to coat
the beads with the culture mixture and
aseptically aspirate all the excess liq-
uid from the flask. Store the flask con-
taining the coated glass beads at ¥20°
C to ¥70° C.

(ii) Test suspension. Aseptically add a
coated glass bead to 0.5 milliliter of
medium O and incubate at 37° C for 24
hours. Streak the culture onto the so-
lidified agar surface of a plate contain-
ing medium P and incubate at 37° C for
24 hours. The streak plate may be used
for 1 week if kept under refrigeration.
On the day of test, transfer 4 to 10 colo-
nies to a sterile tube containing 0.5
milliliter of medium O and incubate at
37° C for 4 to 6 hours. Pipet 0.05 milli-
liter of the test suspension into a
screw-topped tube containing 25 milli-
liters of sterile distilled water and 0.005
milliliter of sterile polysorbate 80 and
mix well (do not shake). Use this test
culture suspension as the daily
inoculum source.

(15) Suspension 15. The test organism
is Escherichia coli (ATCC 25922).1 Follow
the procedure described for suspension
14 in paragraph (b)(14) of this section,
except under paragraph (b)(14)(ii) of

this section use medium Q in place of
medium P.1

(16) Suspension 16. The test organism
is Streptococcus faecalis (ATCC 29212)1.
Follow the procedure described for sus-
pension 14 in paragraph (b)(14) of this
section.

(17) Suspension 17. The test organism
is Pseudomonas aeruginosa (ATCC
27853)1. Follow the procedure described
for suspension 14 in paragraph (b)(14) of
this section, except under paragraph
(b)(14)(ii) of this section use medium Q
in place of medium P.

(18) Suspension 18. The test organism
is Staphyloccocus aureas (ATCC 29247)1.
Follow the procedure described for sus-
pension 14 in paragraph (b)(14) of this
section.

(19) Suspension 19. The test organism
is Enterobacter clocacae (ATCC 29249)1.
Follow the procedure described for sus-
pension 14 in paragraph (b)(14) of this
section.

(20) Suspension 20. The test organism
is Pseudomonas aeruginosa (ATCC
29248)1. Follow the procedure described
for suspension 14 in paragraph (b)(14) of
this section, except under paragraph
(b)(14)(ii) of this section use medium Q
in place of medium P.

(c) Preparation of plates—(1) Baselayer.
Depending on the particular antibiotic
in the discs to be tested, add 42 milli-
liters of the appropriate medium pre-
scribed in paragraph (c)(3) of this sec-
tion to each Petri dish (20 millimeters
x 150 millimeters) and allow to harden
on a flat, level surface and dry slightly
by raising the tops on one side.

(2) Seed layer. Add the appropriate
amount of inoculum, as prescribed by
paragraph (c)(3) of this section, to the
seed agar which has been melted and
cooled to 48° C. Swirl the flasks to ob-
tain a homogeneous suspension. Add 8
milliliters of the appropriate seed agar,
as specified in paragraph (c)(3) of this
section, to each plate, spread evenly
over the hardened base layer, and allow
to harden and dry on a flat level sur-
face. For accurate results, it is nec-
essary to obtain uniform distribution
of the agar over the surface of the
plates.
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(3) Inoculum and media to be used. De-
pending on the particular antibiotic in
the disc to be tested, select from the

following table the inoculum and
media to be used:

Antibiotic

Volume of
suspen-

sion added
to each

100 ml. of
seed agar
used for

test

Suspen-
sion num-

ber

Medium

Base layer Seed layer

Ml.
Ampicillin ........................................................................................................ 1.0 3 E A
Bacitracin ........................................................................................................ 1.0 3 E A
Carbenicillin .................................................................................................... 3.0 12 F G
Cefamandole (lithium) .................................................................................... 1.0 10 E A
Cefoxitin (sodium) .......................................................................................... 1.0 10 E A
Cephaloglycin (dihydrate) .............................................................................. 1.0 10 E A
Cephaloridine ................................................................................................. 1.0 10 E A
Cephalothin .................................................................................................... 1.0 10 E A
Chloramphenicol ............................................................................................ 4.0 4 E A
Clindamycin .................................................................................................... 2.0 2 A I
Colistin (sulfate) ............................................................................................. 1.0 7 F G
Erythromycin .................................................................................................. 2.0 11 C C
Gentamicin (sulfate) ....................................................................................... 0.5 3 C C
Kanamycin (sulfate) ....................................................................................... 1.0 9 E A
Methicillin ........................................................................................................ 1.0 3 E A
Neomycin (sulfate) ......................................................................................... 2.5 6 C C
Novobiocin (sodium) ...................................................................................... 4.0 5 E A
Oleandomycin (phosphate) ............................................................................ 2.0 3 E A
Penicillin G ..................................................................................................... 1.0 3 E A
Polymyxin B (sulfate) ..................................................................................... 1.0 7 F G
Rifampin ......................................................................................................... 1.0 5 E A
Rifampin discs for use in culture media ........................................................ 0.5 13 A L
Streptomycin (sulfate) .................................................................................... 3.0 1 C C
Tetracycline (hydrochloride) ........................................................................... 1.5 1 E A
Tobramycin ..................................................................................................... 0.5 3 C C
Vancomycin .................................................................................................... 1.0 6 C C

(d) Preparation of control discs. Use
round, blank discs having a diameter of
1⁄4-inch made of clear-white paper
weighing 30 milligrams ±4 milligrams
per square centimeter, and which will
absorb 2.5 to 3.0 times its own weight of
distilled water. The paper shall contain
no material that either enhances or in-
hibits the activity of any antibacterial
agent impregnated thereon. In addi-
tion, the paper shall contain no mate-
rials which will affect the pH of any
solvent placed on it or buffer any solu-
tion placed on it. The following meth-
ods shall be used to determine the suit-
ability in this regard of any paper pro-
posed for this use: Weigh 2 grams of
paper or paper discs into a clean, glass-
stoppered, 250-milliliter flask. Add 30
milliliters of freshly boiled and cooled
distilled water (the pH of which has
been determined). Stopper and shake
vigorously for 1 hour on a shaking ma-
chine. Filter through a medium-poros-
ity sintered glass filter. Determine the

pH of the filtrate. Take the two 10-mil-
liliter aliquots. To one add 0.05 milli-
liter of 0.01N HCl. To the second ali-
quot add 0.05 milliliter of 0.01 N NaOH.
Determine the pH of each solution. The
paper shall be satisfactory for use, if (1)
the pH of the paper filtrate was not
more than ±0.3 pH units different from
the pH of the distilled water used; (2)
the pH of the acidified aliquot was low-
ered by at least 1.0 pH units; (3) the pH
of the alkalinized aliquot was raised by
at least 1.5 pH units. Place blank discs
on aluminum or stainless steel wire
mesh which is supported in a manner
to allow circulation of air above and
below the discs. Prepare the desired
number of discs for each point on the
standard curve by accurately adding
0.02-milliliter-increments of the appro-
priate standard stock solution to each
disc, using a suitable pipette. Dry discs
in circulating air or under vacuum.
Discs may be stored for 2 weeks in a
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desiccator under refrigeration. Depend-
ing on the antibiotic contained in the
sample to be tested, prepare the stock
solutions for the standard discs by dis-
solving an accurately weighed quantity

of the working standard in the solvent
indicated to obtain stock solutions
that will contain the following con-
centrations required for the standard
discs:

Antibiotic Solvent Standard curve (antibiotic concentration per
disc)

Ampicillin ................................................................ Water ...................................... 1.3.2.4, 4.4, 8.1, 15.0µg.
Bacitracin ............................................................... ......do ...................................... 1.3, 2.4, 4.4, 8.1, 15.0 units.
Carbenicillin ........................................................... Methyl alcohol ......................... 25.0, 35.5, 50.0, 70.7, 100µg.
Cefamandole (lithium) ........................................... 50 percent methyl alcohol ...... 5, 30, and 60 µgg.
Cefoxitin (sodium) .................................................. 50 percent methyl alcohol ...... 5, 30, 60 µg.
Cephalothin ............................................................ 50 percent methyl alcohol ...... 15.0, 21.2, 30.3, 42.4, 60.0µg.
Chloramphenicol .................................................... ......do ...................................... 3.3, 6.3, 12.2, 23.4, 45.0µg.
Clindamycin ........................................................... ......do ...................................... 1.0, 1.41, 2.0, 2.82, 4.0µg.
Colistin (sulfate) ..................................................... Water ...................................... 1.3, 2.4, 4.4, 8.1, 15.0µg.
Erythromycin .......................................................... Methyl alcohol ......................... 1.3, 2.7, 5.4, 11.0, 2250µg.
Gentamicin (sulfate) .............................................. Water ...................................... 5, 7.1, 10, 14.1, 20µg.
Kanamycin (sulfate) ............................................... ......do ...................................... 3.3, 6.3, 12.2, 23.4, 45µg.
Methicillin ............................................................... ......do ...................................... 1.3, 2.4, 4.4, 8.1, 15.0µg.
Neomycin (sulfate) ................................................. ......do ...................................... 3.3, 6.3, 12.2, 23.4, 45.0µg.
Novobiocin (sodium) .............................................. ......do ...................................... 3.3, 6.3, 12.2, 23.4, 45.0µg.
Oleandomycin (phosphate) ................................... ......do ...................................... 1.3, 2.7, 5.4, 11.0, 22.5µg.
Penicillin G ............................................................. ......do ...................................... 1.3, 2.4, 4.4, 8.1, 15.0 units.
Polymyxin B (sulfate) ............................................. ......do ...................................... 33, 63, 122, 234, 450 units.
Rifampin ................................................................. Methyl alcohol ......................... 3.0, 6.0, 12.0, 24.0, 48.0µg.
Rifampin discs for use in culture media ................ ......do ...................................... 12.5, 25, 50µg.
Streptomycin (sulfate) ............................................ Water ...................................... 1.3, 2.4, 4.4, 8.1, 15.0µg.
Tetracycline (hydrochloride) .................................. Methyl alcohol ......................... 3.3, 6.3, 12.2, 23.4, 45.0µg.
Tobramycin ............................................................ Water ...................................... 5, 10, and 20µg.
Vancomycin (hydrochloride) .................................. ......do ...................................... 3.3, 6.3, 12.2, 23.4, 45.0µg.

(e) Assay—(1) Individual discs one-
fourth inch in diameters—(i) Standard
curves with five antibiotic concentrations.
On each of five plates prepared as di-
rected in paragraph (c) of this section,
place the five control discs for the
standard curve and two discs from each
batch to be tested. The control discs
for the standard curve and the sample
discs are placed on the plates in a ran-
dom arrangement, with no discs being
closer than 24 millimeters (on centers)
to another disc. Discs are placed on the
plates with the aid of forceps within as
short a period of time as possible (not
to exceed 3 minutes per plate) and
tapped gently to ensure an even seal.
Incubate the plates overnight at 32° C
to 35° C, except if it is cephalothin,
colistin, novobiocin, polymyxin, or
viomycin, the incubation temperature
is 37° C. After incubation, measure the
diameter of each circle of inhibition,
using calipers or a measuring device of
comparable accuracy. Average the
three zone sizes for each of the five
standard-curve concentrations and plot
the mean sizes on the arithmetic scale
of semilogarithmic graph paper with
the antibiotic concentrations on the

logarithmic scale. Use the following
equation to calculate the best straight
line:

L=(3a∂2b∂c¥e)/(5),
H=(3e∂2d∂c¥a)/(5),

where:
L=the calculated zone size of the low con-

centration;
H=the calculated zone size of the high con-

centration;
a, b, c, d, e=the observed average zone sizes

for each respective concentration, a
being that for the lowest concentra-
tion.

Plot the values obtained for L and H
and connect these two points with a
straight line. Average the six sample
zone sizes and read the corresponding
antibiotic concentration of this mean
from the standard curve. This is the
potency obtained for a single assay.
Perform two or more replicate assays
on each of 2 days. The average of all as-
says is the potency of the sample disc.

(ii) Standard curves with three anti-
biotic concentrations. On each of three
plates prepared as directed in para-
graph (c) of this section, place the
three control discs for the standard
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curve and two discs from each batch to
be tested. The control discs for the
standard curve and the sample discs
are placed on the plates in a random
arrangement, with no discs being clos-
er than 24 millimeters (on centers) to
any other discs. Discs are placed on the
plates with the aid of forceps within as
short a period of time as possible (not
to exceed 3 minutes per plate) and
tapped gently to ensure an even seal.
Incubate the plates overnight at 32° C
to 35° C, except if it is rifampin discs
for use in culture media, the incuba-
tion temperature is 37° C. After incuba-
tion, measure the diameter of each cir-
cle of inhibition, using calipers or a
measuring device of comparable accu-
racy. Average the three zone sizes for
each of the three standard curve con-
centrations and plot the mean sizes on
the arithmetic scale of
semilogarithmic graph paper with the
antibiotic concentrations on the loga-
rithmic scale. Using the following
equation to calculate the best straight
line:

L=(5a∂2b¥c)/(6),
H=(5c∂2b¥a)/(6),

where:
L=calculated zone diameter of the lowest

concentration of the standard curve;
H=calculated zone diameter of the highest

concentration of the standard curve;
a, b, c=observed average zone sizes for each

respective concentration, a being that
for the lowest concentration.

Plot the values obtained for L and H
and connect these two points with a
straight line. Average the six sample
zone sizes and read the corresponding
antibiotic concentration of this mean
from the standard curve. This is the
potency obtained for a single assay.
Perform two or more replicate assays
on each of 2 days. The average of all as-
says is the potency of the sample disc.

(2) Discs one-fourth inch in diameter at-
tached to rings, spokes, or other devices.
Remove or cut the disc from the de-
vice, including a small portion of the
device to which it is attached, before
testing, and proceed as directed in
paragraph (e)(1) of this section.

(3) Individual discs with diameters larg-
er than one-fourth inch but no larger
than three-eighths inch for use in impreg-
nating culture media. Proceed as di-

rected in paragraph (e)(1) of this sec-
tion, except instead of measuring the
diameters of the zones of inhibition,
measure the widths of the zones from
any edge of the sample discs and the
standard discs. The results obtained
are multiplied by the factor 2 for deter-
mining whether the discs meet the re-
quirements for uniformity prescribed
by paragraph (f) of this section.

(f) The potency is satisfactory if the
result obtained is not less than 67 per-
cent and not more than 150 percent of
that represented. The batch has a uni-
form potency if on the first or second
test of six discs each, the diameter of
the largest zone of inhibition is not
more than 2.5 millimeters larger than
the smallest zone, or if the number of
zones that fall outside this range in
three or more consecutive tests is not
more than 10 percent of the total num-
ber of discs tested.

[39 FR 19181, May 30, 1974, as amended at 41
FR 7094, Feb. 17, 1976; 41 FR 53476, Dec. 7,
1976; 43 FR 9792, Mar. 10, 1978; 43 FR 12858,
Mar. 28, 1978; 44 FR 10376, Feb. 20, 1979; 44 FR
20667, Apr. 6, 1979]

§ 460.11 Certification procedures for
antibiotic elution susceptibility
discs.

(a) Requirements for certification—(1)
Standards of identity, strength, quality,
and purity. Antibiotic elution suscepti-
bility discs are round flat discs that
have a diameter of 6.35 millimeters (1⁄4
inch) and are made of absorbent paper
containing antibiotic compounds. The
identity of each disc is signified by
means of an identifying sign. The ab-
sorbent paper and dye or ink used must
not affect either bacterial growth or
the antibiotic. Each disc shall have a
potency that is equivalent to that con-
tained in a standard disc prepared with
the following quantities of antibiotic
drugs:

Ampicillin: 0.22 mcg.
Ampicillin: 4.5 mcg.
Bacitracin: 18.0 units.
Carbenicillin: 120.0 mcg.
Cephalothin: 15.0 mcg.
Chloramphenicol: 4.0 mcg.
Clindamycin: 2.0 mcg.
Colistin: 13.0 mcg.
Doxycycline: 0.5 mcg.
Doxycycline: 1.6 mcg.
Erythromycin: 2.5 mcg.
Gentamicin: 9.0 mcg.
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Kanamycin: 22.0 mcg.
Methicillin: 5.0 mcg.
Neomycin: 24.0 mcg.
Novobiocin: 2.5 mcg.
Oleandomycin: 6.0 mcg.
Penicillin: 0.2 unit.
Streptomycin: 20.0 mcg.
Tetracycline: 0.5 mcg.
Tetracycline: 1.2 mcg.
Tobramycin: 10.0 mcg.
Vancomycin: 10.0 mcg.

The standard discs used to determine
the potency shall be made of paper as
described in § 460.6(d). Each antibiotic
compound used to impregnate such
standard discs shall be equilibrated in
terms of the working standard des-
ignated by the Commissioner for use in
determining the potency or purity of
such antibiotic.

(2) Packaging. The immediate con-
tainer shall be a tight container as de-
fined by the U.S.P. and shall be of such
composition as will not cause any
change in the strength, quality, or pu-
rity of the contents beyond any limit
therefor in applicable standards, except
that minor changes so caused that are
normal and unavoidable in good pack-
aging, storage, and distribution prac-
tice shall be disregarded. Each imme-
diate container may contain a des-
iccant, and each may be packaged in
combination with containers of suit-
able discs of drugs other than those de-
scribed in paragraph (a)(1) of this sec-
tion. Such other discs shall be suitable
only if the manufacturer and packer
have submitted to the Commissioner
information of the kind described in
§ 431.17 of this chapter, and such infor-
mation has been accepted by the Com-
missioner.

(3) Labeling. Each package of discs
shall bear on its label or labeling, as
hereinafter indicated, the following:

(i) On the outside wrapper or con-
tainer and the immediate container:

(a) The batch mark.
(b) The name and potency of each

disc in the batch according to the fol-
lowing:

Name of disc and content of antibiotic in
micrograms or units per disc

Ampicillin elution disc, 0.22 mcg.
Ampicillin elution disc, 4.5 mcg.
Bacitracin elution disc, 18.0 units.
Carbenicillin elution disc, 120.0 mcg.
Cephalothin elution disc, 15.0 mcg.
Chloramphenicol elution disc, 4.0 mcg.

Clindamycin elution disc, 2.0 mcg.
Colistin elution disc, 13.0 mcg.
Doxycycline elution disc, 0.5 mcg.
Doxycycline elution disc, 1.6 mcg.
Erythromycin elution disc, 2.5 mcg.
Gentamicin elution disc, 9.0 mcg.
Kanamycin elution disc, 22.0 mcg.
Neomycin elution disc, 24.0 mcg.
Novobiocin elution disc, 2.5 mcg.
Oleandomycin elution disc, 6.0 mcg.
Penicillin elution disc, 0.2 unit.
Methicillin elution disc, 5.0 mcg.
Streptomycin elution disc, 20.0 mcg.
Tetracycline elution disc, 0.5 mcg.
Tetracycline elution disc, 1.2 mcg.
Tobramycin elution disc, 10.0 mcg.
Vancomycin elution disc, 10.0 mcg.

(c) The statement ‘‘Expiration date
—————’’, the blank being filled in
with the date that is 6 months after the
month during which the batch was cer-
tified, except that the blank may be
filled in with a date that is 12, 18, 24, 30,
36, 42, 48, 54, or 60 months after the
month during which the batch was cer-
tified if the person who requests cer-
tification has submitted to the Com-
missioner results of tests and assays
showing that such drugs as prepared by
that person are stable for such longer
period of time. If it is a packaged com-
bination of discs of two or more drugs,
its outside wrapper shall bear only one
expiration date, and that date shall be
the date that is required for the short-
est dated discs contained in the pack-
age.

(d) The statement ‘‘FOR IN VITRO
DIAGNOSTIC USE’’.

(ii) On the circular or other labeling
within or attached to the package, ade-
quate directions for the use of such
discs.

(4) Request for certification; samples. (i)
In addition to complying with the re-
quirements of § 431.1 of this chapter, a
person who requests certification of a
batch of antibiotic elution suscepti-
bility discs shall submit with the re-
quest a statement showing the batch
mark, the number of packages of each
size in such batch, and the date on
which the latest assay of the antibiotic
used in making such batch was com-
pleted, the potency of each disc batch,
the quantity of each ingredient used in
making the batch, the date on which
the latest assay of the drug constitut-
ing such batch was completed, and a
statement that each ingredient used in
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making the batch conforms to the re-
quirements prescribed therefor by this
section.

(ii) In connection with the request,
such person shall submit results of the
tests and assays made by him or her on
an accurately representative sample of
the batch for potency.

(iii) In connection with the request,
such person shall submit an accurately
representative sample of the batch,
consisting of one disc for each 5,000
discs in the batch, but in no case col-
lecting less than 100 discs. Single discs
will be taken at regular intervals

throughout the entire time of packag-
ing the batch.

(b) Tests and methods of assay for po-
tency of antibiotic elution susceptibility
discs—(1) Preparation for assay. Use cul-
ture media as directed in § 460.6(a).

(2) Test organisms—(i) Culture of test
organism suspensions. For each test or-
ganism listed in the following table, se-
lect the appropriate medium (as listed
in § 460.6(a)), incubation period of the
Roux bottle, and suggested storage pe-
riod under refrigeration for the par-
ticular test organism.

Test organism

Medium used for

Method
used Slants Roux bot-

tles Storage 2

Suspension 1—Staphylococcus aureus (ATCC 29737) 1 .................................... 1 A A 2 weeks.
Suspension 2—Staphylococcus aureus (ATCC 13150) 1 .................................... 1 A A 1 week.
Suspension 3—Pseudomonas aeruginosa (ATCC 25619) 1 ............................... 6 J J 1 week.
Suspension 4—Klebsiella pneumoniae (ATCC 10031)1 ..................................... 1 A A 2 weeks.
Suspension 5—Micrococcus luteus (ATCC 9341) 1 ............................................ 2 A A 2 weeks.
Suspension 6—Bordetella bronchiseptica (ATCC 4617) 1 .................................. 1 A A 2 weeks.
Suspension 7—Streptococcus faecalis (ATCC 14506) 1 ..................................... 3 E — 3 days.
Suspension 8—Staphylococcus epidermidis (ATCC 12228) 1 ............................ 4 A — 3 days.
Suspension 9—Bacillus subtilis (ATCC 6633) 1 .................................................. 5 A B 1 year.

1 Available from: American Type Culture Collection, 12301 Parklawn Dr., Rockville, MD 20852.
2 Storage period under refrigeration.

(ii) Methods of preparation of test orga-
nism suspensions—(a) Method 1. Main-
tain organisms on agar slants contain-
ing 10 milliliters of the appropriate me-
dium. Transfer organisms to fresh
slants using an inoculating loop.
Streak the fresh slants thoroughly. In-
cubate the slants for 24 hours at 37° C.
Remove resulting growth from the agar
slant with sterile glass beads. Transfer
the cells onto a large agar surface,
such as a Roux bottle, containing 250
milliliters of the appropriate medium.
Spread the cells over the entire surface
of the Roux bottle. Incubate the Roux
bottle for 24 hours at 37° C. Wash the
resulting growth from the agar surface
with 50 milliliters of sterile U.S.P. sa-
line test solution.

(b) Method 2. Proceed as directed in
paragraph (b)(2)(ii)(a) of this section,
except wash the growth from the sur-
face of the Roux bottle with 20 milli-
liters sterile U.S.P. saline test solu-
tion.

(c) Method 3. Using an inoculation
loop, transfer a portion of the growth
on the slant to a culture tube contain-

ing 10 milliliters of sterile medium of
the following composition:

Calf brains, infusion from, 200.0 gm.
Beef heart, infusion from, 250.0 gm.
Proteose peptone, 10.0 gm.
Dextrose, 2.0 gm.
Sodium cloride, 5.0 gm.
Sodium phosphate dibasic, 2.5 gm.
Distilled water, q.s. pH 7.4 after steriliza-

tion, 1,000.0 ml.
Incubate for 24 hours at 37° C.

(d) Method 4. Proceed as directed in
paragraph (b)(2)(ii)(c) of this section,
except transfer growth from the slant
to a culture tube containing 50 milli-
liters of Medium D.

(e) Method 5. Proceed as directed in
paragraph (b)(2)(ii)(a) of this section.
Incubate the Roux bottle for 7 days at
37° C. Centrifuge the suspension at 3,500
RPM for 30 minutes. Decant the super-
natant liquid. Resuspend the sediment
in 50 milliliters sterile U.S.P. saline
test solution. Heat-shock the suspen-
sion by placing in a 70° C. water bath
for 30 minutes.

(f) Method 6. Proceed as directed in
paragraph (b)(2)(ii)(b) of this section,
except use 20 milliliters of Medium K.
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(3)(i) Preparation of plates. Use vol-
umes of appropriate media and plates
as directed in § 460.6(c)(1) and (2).

(ii) Inoculum and media to be used. De-
pending on the particular antibiotic in

the disc to be tested, select from the
following table the inoculum and
media to be used:

Antibiotic

Medium
Suspen-
sion No. Volume 3 Incub.

temp.Base
layer

Seed
layer

ml ° C
Ampicillin (.22 mcg) ............................................................................ E A 1 1.5 32–35
Ampicillin (4.5 mcg) ............................................................................ A L 2 1 1.0 32–35
B acitracin ........................................................................................... A L 2 1 1.0 32–35
Carbenicillin ........................................................................................ A L 3 5.0 37
Cephalothin ........................................................................................ A L 4 1.0 37
Chloramphenicol ................................................................................. A L 5 1.0 32–35
Clindamycin ........................................................................................ C L 1 2.0 32–35
Colistin ................................................................................................ G L 6 0.3 37
Doxycycline ........................................................................................ E A 5 0.1 32–35
Erythromycin ....................................................................................... C L 7 0.2 37
Gentamicin ......................................................................................... C L 2 0.1 32–35
Kanamycin .......................................................................................... A L 1 1 1.0 32–35
Methicillin ............................................................................................ A L 2 0.1 32–35
Neomycin ............................................................................................ C L 8 6.0 32–35
Novobiocin .......................................................................................... C L 9 2 0.2 37
Oleandomycin ..................................................................................... A L 2 2 1.0 32–35
Penicillin ............................................................................................. E A 1 1.5 32–35
Streptomycin ....................................................................................... C L 1 0.1 32–35
Tetracycline ........................................................................................ E A 5 0.1 32–35
Tobramycin ......................................................................................... C C 2 0.1 32–35
Vancomycin ........................................................................................ C L 3 2.0 32–35

1 Prepare a 1:100 dilution of the bulk suspension in sterile U.S.P. saline test solution. Use the indicated quantity of the diluted
suspension to inoculate the seed medium.

2 Prepare a 1:10 dilution of the bulk suspension in sterile U.S.P. saline test solution. Use the indicated quantity of the diluted
suspension to inoculate the seed medium.

3 Suggested volume of suspension to be added to each 100 ml of seed agar.

(4) Preparation of standard discs. De-
pending on the concentration of anti-
biotic contained in the disc to be test-
ed, prepare a stock solution for the
standard disc by dissolving an accu-
rately weighed quantity of the working
standard in the solvent indicated to ob-
tain an appropriate stock solution.
Make further dilutions as required in
the solvent indicated to obtain the fol-
lowing concentrations required on the
standard discs:

Antibiotic Solvent Standard disc con-
centrations

Ampicillin (0.22 mcg.) Water ............. 0.1, 0.2, 0.4 mcg.
Ampicillin (4.5 mcg.) ......do ............ 1, 5, 15 mcg.
Bacitracin ................. ......do ............ 5, 15, 30 units.
Carbenicillin ............. Methanol ....... 24, 80, 240 mcg.
Cephalothin .............. 50-percent

methanol.
7.5, 20, 60 mcg.

Chloramphenicol ...... ......do ............ 2, 4, 8 mcg.
Clindamycin ............. ......do ............ 1, 2, 4 mcg.
Colistin ..................... Water ............. 5, 12.5, 25 mcg.
Doxycycline .............. Methanol ....... 0.25, 1, 3 mcg.
Erythromycin ............ ......do ............ 1.25, 5, 22.5 mcg.
Gentamicin ............... Water ............. 5, 10, 20 mcg.
Kanamycin ............... ......do ............ 3, 15, 45 mcg.
Methicillin ................. ......do ............ 2.5, 5, 10 mcg.
Neomycin ................. ......do ............ 3, 15, 45 mcg.

Antibiotic Solvent Standard disc con-
centrations

Novobiocin ............... Methanol ....... 1.25, 2.5, 5 mcg.
Oleandomycin .......... Water 1 ........... 1.25, 5, 22.5 mcg.
Penicillin ................... ......do ............ 0.1, 0.2, 0.4 unit.
Streptomycin ............ ......do ............ 6.25, 25, 100 mcg.
Tetracycline .............. Methanol ....... 0.25, 1, 3 mcg.
Tobramycin .............. Water ............. 5, 10, 20 mcg.
Vancomycin ............. ......do ............ 3, 15, 45 mcg.

1 If the chloroform adduct of oleandomycin is used as the
standard, dissolve the weighing in absolute ethanol to a stock
concentration of 10,000 micrograms per milliliter. Dilute this
solution in water to achieve the working concentrations.

Use round, blank discs that conform
to § 460.6(d). Place blank discs on alu-
minum or stanless steel wire mesh that
is supported to allow circulation of air
above and below the discs. Prepare the
desired number of discs for each stand-
ard disc concentration by accurately
adding 0.02-milliliter aliquots of the
appropriate concentration of standard
solution to each disc. Dry the discs in
circulating air. Store standard discs
under refrigeration in the presence of
desiccant for a period not to exceed 2
weeks. Determine the stability of
stored standard discs by assaying them
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at daily and weekly interveral using
freshly prepared standard disc for com-
parison.

(5) Assay—(i) Individual discs. On each
of three plates prepared as directed in
paragraph (b)(3) of this section, place
standard disc and two or more discs
from each batch to be tested. The
standard disc and the sample discs are
placed on the plates in a circular pat-
tern with random arrangement, with
no disc being closer than 24 millimeters
(on centers) to any other disc. Discs
are placed on the plates within as short
a period of time as possible (not to ex-
ceed 3 minutes per plate) and tapped
gently to ensure an even seal. After in-
cubation as directed in paragraph (b)(3)
of this section, measure the diameter
of each circle of inhibition as accu-
rately as possible. (In most cases, it is
possible to estimate diameters to the
nearest 0.1 millimeter).

(ii) Estimation of potency. Determine
the logarithm of each dose of standard
(x values) and the mean zone diameter
for each dose of standard (y values).
Using the three values of x and the
three corresponding values of y, cal-
culate Σx, Σx2, (Σx)2, Σy, and Σxy. Cal-
culate the regression coefficient (slope,
b) and the Y-intercept (a) of the stand-
ard response line by using the follow-
ing equations:

b
n xy x y

n x x
=

−

−

Σ Σ Σ

Σ Σ

( ) ( )

( )

 
2 2

a
y b x

n
=

−Σ Σ

where n = the number of standard
doses.

Determine the zone diameter (Y) for
each sample disc being tested. Using
the regression equation

X
Y a

b
=

−
antilog

calculate the concentration (X) for the
mean response (Y) of the sample discs.

(6) Potency. The potency of the batch
is satisfactory if the mean result ob-
tained for the batch is not less than 85
percent and not more than 150 percent
of that represented.

[45 FR 20668, Apr. 6, 1979]

§ 460.15 Streptomycin sulfate discs for
use in culture media.

(a) Requirements for certification—(1)
Standards of identity, strength, quality,
and purity. Streptomycin sulfate discs
for use in culture media are paper discs
intended for impregnation of culture
media in the sensitivity testing of
mycobacteria. They conform to all re-
quirements and to all procedures pre-
scribed by § 460.1(a) for antibiotic sen-
sitivity discs, except that each disc
shall contain streptomycin sulfate
equivalent to 10, 25, 50, or 500
micrograms of streptomycin.

(2) Packaging. It shall be packaged in
accordance with the requirements of
§ 460.1(b).

(3) Labeling. In addition to complying
with the requirements of § 460.1(c) of
this chapter, the labeling shall also
bear information indicating that the
discs are for use in culture media for
the sensitivity testing of mycobacteria
and not for use in ordinary sensitivity
disc plate tests.

(4) Requests for certification; samples.
Requests for certification shall comply
with § 460.1(d).

(b) Tests and methods of assay; po-
tency. Proceed as directed in § 460.6 for
the assay of streptomycin sulfate discs,
except that:

(1) In the assay of streptomycin sul-
fate discs labeled to contain the equiv-
alent of 10, 25, or 50 micrograms of
streptomycin, the control discs shall be
made to contain the equivalent of 6.25,
12.5, 25, 50, and 100 micrograms of strep-
tomycin per disc.

(2) In the assay of streptomycin sul-
fate discs labeled to contain the equiv-
alent of 500 micrograms of strepto-
mycin:

(i) To each 100 milliliters of seed agar
used for the test add 2.0 milliliters of
suspension number 11.

(ii) The control discs shall be made to
contain the equivalent of 50, 100, 200,
400, and 800 micrograms of strepto-
mycin per disc.

§ 460.16 Rifampin discs for use in cul-
ture media.

(a) Requirements for certification—(1)
Standards of identity, strength, quality,
and purity. Rifampin discs for use in
culture media are paper discs intended
for impregnation of culture media in
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the susceptibility testing of
mycobacteria. They conform to all re-
quirements and to all procedures pre-
scribed by § 460.1(a) for antibiotic sus-
ceptibility discs, except that each disc
shall contain 25 micrograms of
rifampin activity.

(2) Packaging. It shall be packaged in
accordance with the requirements of
§ 460.1(b).

(3) Labeling. In addition to complying
with the requirements of § 460.1(c), the
labeling shall also bear information in-
dicating that the discs are for use in
culture media for the susceptibility
testing of mycobacteria and not for use
in susceptibility tests of other micro-
organisms as described in § 460.1(c)(2).

(4) Requests for certification; samples.
Requests for certification shall comply
with § 460.1(d), except an accurately
representative sample of the batch
shall consist of one disc for each 5,000
in the batch, but in no case less than
100 discs collected by taking single
discs at such intervals throughout the
entire time of manufacturing the batch
that the quantities manufactured dur-
ing the intervals are approximately
equal.

(b) Tests and methods of assay; po-
tency. Proceed as directed in § 460.6.

[41 FR 53476, Dec. 7, 1976]

Subpart B—Susceptibility Powders
§ 460.25 Bacitracin diagnostic sensitiv-

ity powder.
(a) Requirements for certification—(1)

Standards of identity, strength, quality,
and purity. Bacitracin diagnostic sen-
sitivity powder is bacitracin, with or
without one or more suitable buffers
and diluents, packaged in vials and in-
tended for use in clinical laboratories
for determining in vitro the sensitivity
of microorganisms to bacitracin. Each
vial contains 2,000 units of bacitracin.
The potency of each immediate con-
tainer is satisfactory if it contains not
less than 90 percent and not more than
115 percent of its labeled content. It is
sterile. Its loss on drying is not more
than 5.0 percent. When reconstituted as
directed in the labeling, its pH is not
less than 5.5 and not more than 7.5. The
bacitracin used conforms to the stand-
ards prescribed by § 448.10a(a)(1) (i), (v),
and (vi) of this chapter. Each other

substance used, if its name is recog-
nized in the U.S.P. or N.F., conforms to
the standards prescribed therefor by
such official compendium.

(2) Packaging. The immediate con-
tainer shall be of colorless, transparent
glass and it shall be a tight container
as defined by the U.S.P. It shall be so
sealed that the contents cannot be used
without destroying such seal. It shall
be of appropriate size to permit the ad-
dition of 20 milliliters of sterile diluent
when preparing a stock solution for use
in making further dilutions for micro-
bial susceptibility testing.

(3) Labeling. In addition to the re-
quirements of § 432.5(a)(3) of this chap-
ter, each package shall bear on its
label or labeling, as hereinafter indi-
cated, the following:

(i) On its outside wrapper or con-
tainer and on the immediate container:

(a) The statement ‘‘For laboratory
diagnostic use only.’’

(b) The statement ‘‘Sterile.’’
(c) The batch mark.
(d) The number of units of bacitracin

in each immediate container.
(ii) On the circular or other labeling

within or attached to the package, ade-
quate information for use of the drug
in the clinical laboratory.

(4) Requests for certification; samples.
In addition to complying with the re-
quirements of § 431.1 of this chapter,
each such request shall contain:

(i) Results of tests and assays on:
(a) The bacitracin used in making the

batch for potency, moisture, and pH.
(b) The batch for potency sterility,

loss on drying, and pH.
(ii) Samples required:
(a) The bacitracin used in making the

batch: 6 packages, each containing ap-
proximately 500 milligrams.

(b) The batch:
(1) For all tests except sterility: A

minimum of 20 immediate containers.
(2) For sterility testing: 20 immediate

containers, collected at regular inter-
vals throughout each filling operation.

(b) Tests and methods of assay—(1) Po-
tency. Proceed as directed in § 436.105 of
this chapter, preparing the sample for
assay as follows: Reconstitute as di-
rected in the labeling. Dilute an ali-
quot with 1.0 percent potassium phos-
phate buffer, pH 6.0 (solution 1), to the
prescribed reference concentration.
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(2) Sterility. Proceed as directed in
§ 436.20 of this chapter, using the meth-
od described in paragraph (e)(1) of that
section.

(3) Loss on drying. Proceed as directed
in § 436.200(b) of this chapter.

(4) pH. Proceed as directed in § 436.202
of this chapter, using the drug recon-
stituted as directed in the labeling.

§ 460.28 Disodium carbenicillin diag-
nostic sensitivity powder.

(a) Requirements for certification—(1)
Standards of identity, strength, quality,
and purity. Disodium carbenicillin di-
agnostic sensitivity powder is disodium
carbenicillin packaged in vials and in-
tended for use in clinical laboratories
for determining in vitro the sensitivity
of microorganisms to carbenicillin.
Each vial contains disodium
carbenicillin equivalent to not more
than 1.0 gram of carbenicillin. The po-
tency of each immediate container is
satisfactory if it contains not less than
90 percent and not more than 120 per-
cent of its labeled content. It is sterile.
Its moisture content is not more than
6 percent. When reconstituted as di-
rected in the labeling, its pH is not less
than 6.0 and not more than 8.0. The di-
sodium carbenicillin used conforms to
the standards prescribed by
§ 440.13a(a)(1) (i), (v), (vi), and (vii) of
this chapter.

(2) Packaging. It shall conform to the
packaging requirements of § 432.1 of
this chapter.

(3) Labeling. In addition to the re-
quirements of § 432.5(a)(3) of this chap-
ter, each package shall bear on its
label or labeling, as hereinafter indi-
cated, the following:

(i) On its outside wrapper or con-
tainer and on the immediate container:

(a) The statement ‘‘For laboratory
diagnostic use only.’’

(b) The statement ‘‘Sterile.’’
(c) The batch mark.
(d) The number of milligrams of

carbenicillin in each immediate con-
tainer.

(ii) On the circular or other labeling
within or attached to the package, ade-
quate information for use of the drug
in the clinical laboratory.

(4) Requests for certification; samples.
In addition to complying with the re-

quirements of § 431.1 of this chapter,
each such request shall contain:

(i) Results of tests and assays on:
(a) The disodium carbenicillin used

in making the batch for potency, mois-
ture, pH, and identity.

(b) The batch for potency, sterility,
moisture, and pH.

(ii) Samples required:
(a) The disodium carbenicillin used

in making the batch: 10 packages, each
containing approximately 300 milli-
grams.

(b) The batch:
(1) For all tests except sterility: A

minimum of 20 immediate containers.
(2) For sterility testing: 20 immediate

containers, collected at regular inter-
vals throughout each filling operation.

(b) Tests and methods of assay—(1) Po-
tency. Proceed as directed in § 436.105 of
this chapter, preparing the sample for
assay as follows: Reconstitute as di-
rected in the labeling. Dilute an ali-
quot with 1 percent potassium phos-
phate buffer, pH 6.0 (solution 1), to the
reference concentration of 20
micrograms of carbenicillin per milli-
liter (estimated).

(2) Sterility. Proceed as directed in
§ 436.20 of this chapter, using the meth-
od described in paragraph (e)(1) of that
section.

(3) Moisture. Proceed as directed in
§ 436.201 of this chapter.

(4) pH. Proceed as directed in § 436.202
of this chapter, using the drug recon-
stituted as directed in the labeling.

§ 460.33 Clindamycin hydrochloride
hydrate sensitivity powder.

(a) Requirements for certification—(1)
Standards of identity, strength, quality,
and purity. Clindamycin hydrochloride
hydrate diagnostic sensitivity powder
is clindamycin hydrochloride hydrate
packaged in vials and intended for use
in clinical laboratories for determining
in vitro the sensitivity of microorga-
nisms to clindamycin. Each vial con-
tains clindamycin hydrochloride hy-
drate equivalent to 20 milligrams of
clindamycin. Its potency is satisfac-
tory if it is not less than 90 percent and
not more than 120 percent of the
amount of clindamycin it is rep-
resented to contain. It is sterile. Its
moisture content is not more than 6.0
percent. Its pH in a solution containing
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20 milligrams of clindamycin per milli-
liter is not less than 3.0 and not more
than 6.5. The clindamycin hydro-
chloride hydrate used conforms to the
standards prescribed by § 453.20(a)(1) (i),
(ii), (iv), (v), (vi), and (vii) of this chap-
ter.

(2) Packaging. The immediate con-
tainer shall be of colorless, transparent
glass and it shall be a tight container
as defined by the U.S.P. It shall be so
sealed that the contents cannot be used
without destroying such seal. It shall
be of appropriate size to permit the ad-
dition of 20 milliliters of sterile diluent
when preparing a stock solution for use
in making further dilutions for micro-
bial susceptibility testing.

(3) Labeling. In addition to the re-
quirements of § 432.5(a)(3) of this chap-
ter, each package shall bear on its
label or labeling, as hereinafter indi-
cated, the following:

(i) On its outside wrapper or con-
tainer and on the immediate container:

(a) The statement ‘‘For laboratory
diagnosis only.’’

(b) The statement ‘‘Sterile’’.
(c) The batch mark.
(d) The number of milligrams of

clindamycin in each immediate con-
tainer.

(ii) On the circular or other labeling
within or attached to the package, ade-
quate information for use of the drug
in the clinical laboratory.

(4) Request for certification; samples. In
addition to complying with the re-
quirements of § 431.1 of this chapter,
each such request shall contain:

(i) Results of tests and assays on:
(a) The clindamycin hydrochloride

hydrate used in making the batch for
clindamycin content, microbiological
activity, moisture, pH, crystallinity,
and identity.

(b) The batch for potency, sterility,
moisture, and pH.

(ii) Samples required:
(a) The clindamycin hydrochloride

hydrate used in making the batch: 10
packages, each containing approxi-
mately 300 milligrams.

(b) The batch:
(1) For all tests except sterility: A

minimum of 20 immediate containers.
(2) For sterility testing: 20 immediate

containers, collected at regular inter-
vals throughout each filling operation.

(b) Tests and methods of assay—(1) Po-
tency. Proceed as directed in § 436.105 of
this chapter, preparing the sample for
assay as follows: Reconstitute as di-
rected in the labeling. Dilute an ali-
quot of this solution with 0.1M potas-
sium phosphate buffer, pH 8.0 (solution
3), to the reference concentration of 1.0
microgram of clindamycin per milli-
liter (estimated).

(2) Sterility. Proceed as directed in
§ 436.20 of this chapter, using the meth-
od described in paragraph (e)(1) of that
section.

(3) Moisture. Proceed as directed in
§ 436.201 of this chapter.

(4) pH. Proceed as directed in § 436.202
of this chapter, using the solution ob-
tained when the vial is reconstituted
with 1.0 milliliter of distilled water.

§ 460.38 Sodium colistimethate diag-
nostic sensitivity powder.

(a) Requirements for certification—(1)
Standards of identity, strength, quality,
and purity. Sodium colistimethate di-
agnostic sensitivity powder is sodium
colistimethate packaged in vials and
intended for use in clinical laboratories
for determining in vitro the sensitivity
of microorganisms to sodium
colistimethate. Each vial contains so-
dium colistimethate equivalent to 100
milligrams of colistin base activity. It
is sterile. Its moisture content is not
more than 9.0 percent. When reconsti-
tuted as directed in the labeling, its pH
is not less than 6.5 and not more than
9.0. It gives a positive identity test for
sodium colistimethate. The sodium
colistimethate used conforms to the
standards prescribed by § 448.20a(a)(1)
(i), (vi), (vii), and (viii) of this chapter.
Each other substance used, if its name
is recognized in the U.S.P. or N.F., con-
forms to the standards prescribed
therefor by such official compendium.

(2) Packaging. The immediate con-
tainer shall be of colorless, transparent
glass and it shall be a tight container
as defined by the U.S.P. It shall be so
sealed that the contents cannot be used
without destroying such seal. It shall
be of appropriate size to permit the ad-
dition of 20 milliliters of sterile diluent
when preparing a stock solution for use
in making serial dilutions for micro-
bial susceptibility testing.
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(3) Labeling. Each package shall bear
on its label or labeling, as hereinafter
indicated, the following:

(i) On its outside wrapper or con-
tainer and on the immediate container.

(a) The statements ‘‘Not for thera-
peutic use’’ and ‘‘For laboratory diag-
nosis only’’.

(b) The statement ‘‘Sterile’’.
(c) The batch mark.
(d) The number of milligrams of

colistin base activity in each imme-
diate container.

(e) The statements ‘‘Stock solutions
are stable for 14 days when refrig-
erated. For periods of storage up to 6
months, they should be frozen’’.

(f) Its expiration date which is 12
months, except that the date may be
used that is 18, 24, 30, 36, 42, 48, 54, or 60
months after the month during which
the batch was certified if the person
who requests certification has submit-
ted to the Commissioner results of
tests and assays showing that such
drug as prepared by him is stable for
such period of time. If the manufac-
turer or repacker of the drug has been
exempted from the certification re-
quirements, such date shall be the
number of months after the month dur-
ing which the batch was last assayed
and released by the manufacturer or
repacker.

(ii) On the circular or other labeling
within or attached to the package, ade-
quate information for use of the drug
in the clinical laboratory.

(4) Requests for certification; samples.
In addition to complying with the re-
quirements of § 431.1 of this chapter,
each such request shall contain:

(i) Results of tests and assays on:
(a) The sodium colistimethate used

in making the batch for potency, mois-
ture, pH, and identity.

(b) The batch for potency, sterility,
moisture, pH, and identity.

(ii) Samples required:
(a) The sodium colistimethate used

in making the batch: 10 packages, each
containing approximately 300 milli-
grams.

(b) The batch:
(1) For all tests except sterility: A

minimum of 30 immediate containers.
(2) For sterility testing: 20 immediate

containers collected at regular inter-
vals throughout each filling operation.

(b) Tests and methods of assay—(1) Po-
tency. Proceed as directed in
§ 448.20a(b)(1) of this chapter, except
prepare the sample for assay as follows:
Reconstitute as directed in the labeling
and further dilute with 10 percent po-
tassium phosphate buffer, pH 6.0, to the
proper prescribed reference concentra-
tion. Its potency is satisfactory if it
contains not less than 90 percent and
not more than 115 percent of the num-
ber of milligrams of colistin base activ-
ity that it is represented to contain.

(2) Sterility. Proceed as directed in
§ 436.20 of this chapter, using the meth-
od described in paragraph (e)(1) of that
section.

(3) Moisture. Proceed as directed in
§ 440.80a(b)(5)(i) of this chapter.

(4) pH. Proceed as directed in
§ 440.80a(b)(5)(ii) of this chapter, using
the drug reconstituted as directed in
the labeling.

(5) Identity. Proceed as directed in
§ 448.20a(b)(7) of this chapter.

§ 460.42 Dihydrostreptomycin sulfate
diagnostic sensitivity powder.

(a) Requirements for certification—(1)
Standards of identity, strength, quality,
and purity. Dihydrostreptomycin sul-
fate sensitivity powder is crystalline
dihydrostreptomycin sulfate, with or
without one or more suitable buffers
and diluents, packaged in vials and in-
tended for use in clinical laboratories
for determining in vitro the sensitivity
of microorganisms to dihydrostrepto-
mycin. Each vial contains dihydro-
streptomycin sulfate equivalent to 20
milligrams of dihydrostreptomycin.
The potency of each immediate con-
tainer is satisfactory if it contains not
less than 90 percent and not more than
115 percent of its labeled content. It is
sterile. Its loss on drying is not more
than 5.0 percent. When reconstituted as
directed in the labeling, its pH is not
less than 4.5 and not more than 7.0. The
dihydrostreptomycin sulfate used con-
forms to the standards prescribed by
§ 444.10a(a)(1) of this chapter, except the
standards for sterility, pyrogens, and
depressor substances. Each other sub-
stance used, if its name is recognized in
the U.S.P. or N.F., conforms to the
standards prescribed therefor by such
official compendium.
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(2) Packaging. The immediate con-
tainer shall be of colorless, transparent
glass and it shall be a tight container
as defined by the U.S.P. It shall be so
sealed that the contents cannot be used
without destroying such seal. It shall
be of appropriate size to permit the ad-
dition of 20 milliliters of sterile diluent
when preparing a stock solution for use
in making further dilutions for micro-
bial susceptibility testing.

(3) Labeling. In addition to the re-
quirements of § 432.5(a)(3) of this chap-
ter, each package shall bear on its
label or labeling, as hereinafter indi-
cated, the following:

(i) On its outside wrapper or con-
tainer and on the immediate container:

(a) The statement ‘‘For laboratory
diagnostic use only’’.

(b) The statement ‘‘Sterile’’.
(c) The batch mark.
(d) The number of milligrams of di-

hydrostreptomycin in each immediate
container.

(ii) On the circular or other labeling
within or attached to the package, ade-
quate information for use of the drug
in the clinical laboratory.

(4) Requests for certification; samples.
In addition to complying with the re-
quirements of § 431.1 of this chapter,
each such request shall contain:

(i) Results of tests and assays on:
(a) The dihydrostreptomycin sulfate

used in making the batch for potency,
moisture, pH, streptomycin content,
and crystallinity.

(b) The batch for potency, sterility,
loss on drying, and pH.

(ii) Samples required:
(a) The dihydrostreptomycin sulfate

used in making the batch: 10 packages,
each containing approximately 500 mil-
ligrams.

(b) The batch:
(1) For all tests except sterility: A

minimum of 20 immediate containers.
(2) For sterility testing: 20 immediate

containers, collected at regular inter-
vals throughout each filling operation

(b) Tests and methods of assay—(1) Po-
tency. Proceed as directed in § 436.106 of
this chapter, preparing the sample for
assay as follows: Reconstitute as di-
rected in the labeling. Dilute an ali-
quot with sterile distilled water to the
prescribed reference concentration.

(2) Sterility. Proceed as directed in
§ 436.20 of this chapter, using the meth-
od described in paragraph (e)(1) of that
section.

(3) Loss on drying. Proceed as directed
in § 436.200(b) of this chapter.

(4) pH. Proceed as directed in § 436.202
of this chapter, using the drug recon-
stituted as directed in the labeling.

[39 FR 19181, May 30, 1974, as amended at 46
FR 60569, Dec. 11, 1981; 50 FR 19921, May 13,
1985]

§ 460.47 Doxycycline hyclate diag-
nostic sensitivity powder.

(a) Requirements for certification—(1)
Standards of identity, strength, quality,
and purity. Doxycycline hyclate diag-
nostic sensitivity powder is crystalline
doxycycline hyclate, with or without
one or more suitable buffers and
diluents, packaged in vials and in-
tended for use in clinical laboratories
for determining in vitro the sensitivity
of microorganisms to doxycycline.
Each vial contains doxycycline hyclate
equivalent to 20 milligrams of
doxycycline. The potency of each im-
mediate container is satisfactory if it
contains not less than 90 percent and
not more than 115 percent of its labeled
content. It is sterile. Its moisture con-
tent is not more than 4 percent. When
reconstituted as directed in the label-
ing, its pH is not less than 2.0 and not
more than 3.5. The doxycycline hyclate
used conforms to the standards pre-
scribed by § 446.20(a)(1) (i), (iii), (iv), (v),
and (vi) of this chapter. Each other
substance used, if its name is recog-
nized in the U.S.P. or N.F., conforms to
the standards prescribed therefor by
such official compendium.

(2) Packaging. The immediate con-
tainer shall be of colorless, transparent
glass and it shall be a tight container
as defined by the U.S.P. It shall be so
sealed that the contents cannot be used
without destroying such seal. It shall
be of appropriate size to permit the ad-
dition of 20 milliliters of sterile diluent
when preparing a stock solution for use
in making further dilutions for micro-
bial susceptibility testing.

(3) Labeling. In addition to the re-
quirements of § 432.5(a)(3) of this chap-
ter, each package shall bear on its
label or labeling, as hereinafter indi-
cated, the following:

VerDate 09<APR>98 09:55 Apr 16, 1998 Jkt 179070 PO 00000 Frm 01034 Fmt 8010 Sfmt 8010 Y:\SGML\179070.TXT 179070-3



1041

Food and Drug Administration, HHS § 460.55

(i) On its outside wrapper or con-
tainer and on the immediate container:

(a) The statement ‘‘For laboratory
diagnostic use only’’.

(b) The statement ‘‘Sterile’’.
(c) The batch mark.
(d) The number of milligrams of

doxycycline in each immediate con-
tainer.

(ii) On the circular or other labeling
within or attached to the package, ade-
quate information for use of the drug
in the clinical laboratory.

(4) Requests for certification; samples.
In addition to complying with the re-
quirements of § 431.1 of this chapter,
each such request shall contain:

(i) Results of tests and assays on:
(a) The doxycycline hyclate used in

making the batch for potency, mois-
ture, pH, doxycycline content, iden-
tity, and crystallinity.

(b) The batch for potency, sterility
moisture, and pH.

(ii) Samples required:
(a) The doxycycline hyclate used in

making the batch: 10 packages, each
containing approximately 300 milli-
grams.

(b) The batch:
(1) For all tests except sterility: A

minimum of 20 immediate containers.
(2) For sterility testing: 20 immediate

containers, collected at regular inter-
vals throughout each filling operation.

(b) Tests and methods of assay—(1) Po-
tency. Proceed as directed in § 436.106 of
this chapter, preparing the sample for
assay as follows: Reconstitute as di-
rected in the labeling. Transfer a 10-
milliliter aliquot to a 100-milliliter vol-
umetric flask and dilute to volume
with 0.1N hydrochloric acid. Further
dilute an aliquot of this solution with
0.1M potassium phosphate buffer, pH
4.5 (solution 4), to the reference con-
centration of 0.1 microgram of
doxycycline per milliliter.

(2) Sterility. Proceed as directed in
§ 436.20 of this chapter, using the meth-
od described in paragraph (e)(1) of that
section.

(3) Moisture. Proceed as directed in
§ 436.201 of this chapter.

(4) pH. Proceed as directed in § 436.202
of this chapter, using the drug recon-
stituted as directed in the labeling.

§ 460.55 Lincomycin hydrochloride
monohydrate diagnostic sensitivity
powder.

(a) Requirements for certification—(1)
Standards of identity, strength, quality,
and purity. Lincomycin hydrochloride
monohydrate diagnostic sensitivity
powder is lincomycin hydrochloride
monohydrate powder packaged in vials
and intended for use in clinical labora-
tories for determining in vitro the sen-
sitivity of microorganisms to linco-
mycin. Each vial contains 20 milli-
grams of lincomycin. Its potency is
satisfactory if it is not less than 90 per-
cent and not more than 120 percent of
the number of milligrams of linco-
mycin that it is represented to contain.
It is sterile. Its moisture content is not
more than 7 percent. It gives a positive
identity test for lincomycin hydro-
chloride monohydrate. The lincomycin
hydrochloride monohydrate used con-
forms to the standards prescribed by
§ 453.30(a)(1) (i), (iii), (iv), (v), and (ix) of
this chapter.

(2) Packaging. The immediate con-
tainer shall be of colorless, transparent
glass, and it shall be a tight container
as defined by the U.S.P. It shall be so
sealed that the contents cannot be used
without destroying such seal. It shall
be of appropriate size to permit the ad-
dition of 20 milliliters of sterile broth
medium when preparing a stock solu-
tion for use in making serial dilutions
for microbial susceptibility testing.

(3) Labeling. In addition to the re-
quirements of § 432.5(a)(3) of this chap-
ter, each package shall bear on its
label or labeling, as hereinafter indi-
cated, the following:

(i) On its outside wrapper or con-
tainer and on the immediate container:

(a) The statements ‘‘Not for thera-
peutic use’’ and ‘‘For laboratory diag-
nosis only’’.

(b) The statement ‘‘Sterile.’’
(c) The batch mark.
(d) The number of milligrams of lin-

comycin in each immediate container.
(e) The statements ‘‘Store in a refrig-

erator’’ and ‘‘Reconstituted solutions
should be refrigerated.’’

(ii) On the circular or other labeling
within or attached to the package, ade-
quate information for use of the drug
in the clinical laboratory.
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(4) Requests for certification; samples.
In addition to complying with the re-
quirements of § 431.1 of this chapter,
each such request shall contain:

(i) Results of tests and assays on:
(a) The lincomycin hydrochloride

monohydrate used in making the batch
for potency, moisture, pH, crystallin-
ity, and specific rotation.

(b) The batch for potency, sterility,
moisture, and identity.

(ii) Samples required:
(a) The lincomycin hydrochloride

monohydrate used in making the
batch: 10 packages, each containing ap-
proximately 300 milligrams.

(b) The batch:
(1) For all tests except sterility: A

minimum of 30 immediate containers.
(2) For sterility testing: 20 immediate

containers, collected at regular inter-
vals throughout each filling operation.

(b) Tests and methods of assay—(1) Po-
tency. Proceed as directed in § 436.105 of
this chapter, preparing the sample for
assay as follows: Reconstitute as di-
rected in the labeling. Dilute an ali-
quot with 0.1M potassium phosphate
buffer, pH 8.0 (solution 3), to the ref-
erence concentration of 2.0 micrograms
of lincomycin per milliliter (esti-
mated).

(2) Sterility. Proceed as directed in
§ 436.20 of this chapter, using the meth-
od described in paragraph (e)(1) of that
section.

(3) Moisture. Proceed as directed in
§ 436.201 of this chapter.

(4) Identity. In a 100-milliliter beaker,
dissolve sufficient sample to yield a
concentration of at least 80 milligrams
per milliliter, using no more than 2.0
milliliters of water. Add acetone until
precipitation begins and then add an
additional 20 milliliters of acetone. Fil-
ter the solution through filter paper
and wash with two 10-milliliter por-
tions of acetone. Expose the residue at
room temperature until it is dry
enough to be reduced to moderately
fine particles. Dry the material for 4
hours in a 60° C. vacuum oven. After
drying the material, care must be
taken to avoid extended exposure to
the atmosphere. The infrared spectrum
of a mineral oil dispersion of the resi-
due thus obtained exhibits maxima at
the same wavelengths as that of the

lincomycin working standards, simi-
larly treated.

§ 460.58 Methacycline hydrochloride
diagnostic sensitivity powder.

(a) Requirements for certification—(1)
Standards of identity, strength, quality,
and purity. Methacycline hydrochloride
diagnostic sensitivity powder is the
crystalline methacycline hydro-
chloride, with or without one or more
suitable buffers and diluents, packaged
in vials and intended for use in clinical
laboratories for determining in vitro
the sensitivity of microorganisms to
methacycline. Each vial contains
methacycline hydrochloride equivalent
to 20 milligrams of methacycline. The
potency of each immediate container is
satisfactory if it contains not less than
90 percent and not more than 115 per-
cent of its labeled content. It is sterile.
Its moisture content is not more than
4.0 percent. When reconstituted as di-
rected in the labeling, its pH is not less
than 2.0 and not more than 3.5. The
methacycline hydrochloride used con-
forms to the standards prescribed by
§ 446.50(a)(1) (i), (iii), (v), and (vi) of this
chapter.

(2) Packaging. The immediate con-
tainer shall be of colorless, transparent
glass and it shall be a tight container
as defined by the U.S.P. It shall be so
sealed that the contents cannot be used
without destroying such seal. It shall
be of appropriate size to permit the ad-
dition of 20 milliliters of sterile diluent
when preparing a stock solution for use
in making further dilutions for micro-
bial susceptibility testing.

(3) Labeling. In addition to the re-
quirements of § 432.5(a) of this chapter,
each package shall bear on its label or
labeling, as hereinafter indicated, the
following:

(i) On its outside wrapper or con-
tainer and on the immediate container:

(a) The statement ‘‘For laboratory
diagnostic use only’’.

(b) The statement ‘‘Sterile.’’
(ii) On the circular or other labeling

within or attached to the package, ade-
quate information for use of the drug
in the clinical laboratory.

(4) Requests for certification; samples.
In addition to complying with the re-
quirements of § 431.1 of this chapter,
each such request shall contain:
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(i) Results of tests and assays on:
(a) The methacycline hydrochloride

used in making the batch for potency,
moisture, absorptivity, identity, and
crystallinity.

(b) The batch for potency, sterility,
moisture, and pH.

(ii) Samples required:
(a) The methacycline hydrochloride

used in making the batch: 10 packages,
each containing 300 milligrams.

(b) The batch:
(1) For all tests except sterility: A

minimum of 20 immediate containers.
(2) For sterility testing: 20 immediate

containers, collected at regular inter-
vals throughout each filling operation.

(b) Tests and methods of assay—(1) Po-
tency. Proceed as directed in § 436.106 of
this chapter, preparing the sample as
follows: Reconstitute as directed in the
labeling. Dilute an aliquot of this solu-
tion with 0.1M potassium phosphate
buffer, pH 4.5 (solution 4), to the ref-
erence concentration of 0.06 microgram
of methacycline per milliliter.

(2) Sterility. Proceed as directed in
§ 436.20 of this chapter, using the meth-
od described in paragraph (e)(1) of that
section.

(3) Moisture. Proceed as directed in
§ 436.201 of this chapter.

(4) pH. Proceed as directed in § 436.202
of this chapter, using the drug recon-
stituted as directed in the labeling.

§ 460.64 Minocycline hydrochloride
powder for microbial susceptibility
testing.

(a) Requirements for certification—(1)
Standards of identity, strength, quality,
and purity. Minocycline hydrochloride
powder for microbial susceptibility
testing is minocycline hydrochloride
with or without one or more suitable
buffers and diluents, packaged in vials
and intended for use in clinical labora-
tories for determining in vitro the sus-
ceptibility of microorganisms to
minocycline. Each vial contains
minocycline hydrochloride equivalent
to 20 milligrams of minocycline. The
potency of each immediate container is
satisfactory if it contains not less than
90 percent and not more than 115 per-
cent of its labeled content. It is sterile.
Its moisture content is not more than
5.0 percent. When reconstituted as di-
rected in the labeling, its pH is not less

than 2.0 and not more than 4.0. The
minocycline hydrochloride used con-
forms to the standards prescribed by
§ 446.60(a)(1) (i), (iii), (iv), (v), (vi), and
(vii) of this chapter.

(2) Packaging. The immediate con-
tainer shall be of colorless, transparent
glass, and it shall be a tight container
as defined by the U.S.P. It shall be so
sealed that the contents cannot be used
without destroying such seal. It shall
be of appropriate size to permit the ad-
dition of 20 milliliters of sterile diluent
when preparing a stock solution for use
in making further dilutions for micro-
bial susceptibility testing.

(3) Labeling. In addition to the re-
quirements of § 432.5(a)(3) of this chap-
ter, each package shall bear on its
label or labeling, as hereinafter indi-
cated, the following:

(i) On its outside wrapper or con-
tainer and on the immediate container:

(a) The statement ‘‘For laboratory
use only.’’

(b) The statement ‘‘Sterile.’’
(c) The batch mark.
(d) The number of milligrams of

minocycline in each immediate con-
tainer.

(ii) On the circular or other labeling
within or attached to the package, ade-
quate information for use of the drug
in the clinical laboratory.

(4) Requests for certification; samples.
In addition to complying with the re-
quirements of § 431.1 of this chapter,
each such request shall contain:

(i) Results of tests and assays on:
(a) The minocycline hydrochloride

used in making the batch for potency,
moisture, pH, minocycline content,
identity, and crystallinity.

(b) The batch for potency, sterility,
moisture, and pH.

(ii) Samples required:
(a) The minocycline hydrochloride

used in making the batch: 10 packages,
each containing approximately 500 mil-
ligrams.

(b) The batch:
(1) For all tests except sterility: A

minimum of 20 immediate containers.
(2) For sterility testing: 20 immediate

containers, collected at regular inter-
vals throughout each filling operation.

(b) Tests and methods of assay—(1) Po-
tency. Proceed as directed in § 436.106 of
this chapter, preparing the sample for
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assay as follows: Reconstitute as di-
rected in the labeling. Dilute an ali-
quot with 0.1M potassium phosphate
buffer, pH 4.5 (solution 4), to the ref-
erence concentration of 0.100
microgram of minocycline per milli-
liter (estimated).

(2) Sterility. Proceed as directed in
§ 436.20 of this chapter, using the meth-
od described in paragraph (e)(1) of that
section.

(3) Moisture. Proceed as directed in
§ 436.201 of this chapter.

(4) pH. Proceed as directed in § 436.202
of this chapter, using the drug recon-
stituted as directed in the labeling.

§ 460.66 Oleandomycin phosphate di-
agnostic sensitivity powder.

(a) Requirements for certification—(1)
Standards of identity, strength, quality,
and purity. Oleandomycin phosphate di-
agnostic sensitivity powder is
oleandomycin phosphate, with or with-
out one or more suitable buffers and
dilutents, packaged in vials and in-
tended for use in clinical laboratories,
for determining in vitro the sensitivity
of microorganisms to oleandomycin.
Each vial contains oleandomycin phos-
phate equivalent to 20 milligrams of
oleandomycin. The potency of each im-
mediate container is satisfactory if it
contains not less than 90 percent and
not more than 115 percent of its labeled
content. It is sterile. Its moisture con-
tent is not more than 5.0 percent. When
reconstituted as directed in the label-
ing, its pH is not less than 4.0 and not
more than 7.0. Each other substance
used, if its name is recognized in the
U.S.P. or N.F., conforms to the stand-
ards prescribed therefor by such offi-
cial compendium.

(2) Packaging. The immediate con-
tainer shall be of colorless, transparent
glass and it shall be a tight container
as defined by the U.S.P. It shall be so
sealed that the contents cannot be used
without destroying such seal. It shall
be of appropriate size to permit the ad-
dition of 20 milliliters of sterile diluent
when preparing a stock solution for use
in making further dilutions for micro-
bial susceptibility testing.

(3) Labeling. In addition to the re-
quirements of § 432.5(a)(3) of this chap-
ter, each package shall bear on its

label or labeling, as hereinafter indi-
cated, the following:

(i) On its outside wrapper or con-
tainer and on the immediate container:

(a) The statement ‘‘For laboratory
diagnostic use only.’’

(b) The statement ‘‘Sterile.’’
(c) The batch mark.
(d) The number of milligrams of

oleandomycin in each immediate con-
tainer.

(ii) On the circular or other labeling
within or attached to the package, ade-
quate information for use of the drug
in the clinical laboratory.

(4) Requests for certification; samples.
In addition to complying with the re-
quirements of § 431.1 of this chapter,
each such request shall contain:

(i) Results of tests and assays on:
(a) The oleandomycin phosphate used

in making the batch for potency, mois-
ture, pH, and identity.

(b) The batch for potency, sterility,
moisture, and pH.

(ii) Samples required:
(a) The oleandomycin phosphate used

in making the batch: 10 packages, each
containing approximately 500 milli-
grams.

(b) The batch:
(1) For all tests except sterility: A

minimum of 20 immediate containers.
(2) For sterility testing: 20 immediate

containers, collected at regular inter-
vals throughout each filling operation.

(b) Tests and methods of assay—(1) Po-
tency. Proceed as directed in § 436.105 of
this chapter, preparing the sample for
assay as follows: Reconstitute as di-
rected in the labeling. Dilute an ali-
quot with 0.1M potassium phosphate
buffer, pH 8.0 (solution 3), to the pre-
scribed reference concentration.

(2) Sterility. Proceed as directed in
§ 436.20 of this chapter, using the meth-
od described in paragraph (e)(1) of that
section.

(3) Moisture. Proceed as directed in
§ 436.201 of this chapter.

(4) pH. Proceed as directed in § 436.202
of this chapter, using the drug recon-
stituted as directed in the labeling.

§ 460.70 Oxytetracycline hydrochloride
diagnostic sensitivity powder.

(a) Requirements for certification—(1)
Standards of identity, strength, quality,
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and purity. Oxytetracycline hydro-
chloride diagnostic sensitivity powder
is crystalline oxytetracycline hydro-
chloride, with or without one or more
suitable buffers and diluents, packaged
in vials and intended for use in clinical
laboratories for determining in vitro
the sensitivity of microorganisms to
oxytetracycline. Each vial contains ox-
ytetracycline hydrochloride equivalent
to 20 milligrams of oxytetracycline.
The potency of each immediate con-
tainer is satisfactory if it contains not
less than 90 percent and not more than
115 percent of its labeled content. It is
sterile. Its loss on drying is not more
than 2.0 percent. When reconstituted as
directed in the labeling, its pH is not
less than 2.0 and not more than 3.5. The
oxytetracycline hydrochloride used
conforms to the standards prescribed
by § 446.67a(a)(1) (i), (vi), (vii), (viii),
and (ix) of this chapter.

(2) Packaging. The immediate con-
tainer shall be of colorless, transparent
glass and it shall be a tight container
as defined by the U.S.P. It shall be so
sealed that the contents cannot be used
without destroying such seal. It shall
be of appropriate size to permit the ad-
dition of 20 milliliters of sterile diluent
when preparing a stock solution for use
in making further dilutions for micro-
bial susceptibility testing.

(3) Labeling. In addition to the re-
quirements of § 432.5(a)(3) of this chap-
ter, each package shall bear on its
label or labeling, as hereinafter indi-
cated, the following:

(i) On its outside wrapper or con-
tainer and on the immediate container:

(a) The statement ‘‘For laboratory
diagnostic use only’’.

(b) The statement ‘‘Sterile’’.
(c) The batch mark.
(d) The number of milligrams of oxy-

tetracycline in each immediate con-
tainer.

(ii) On the circular or other labeling
within or attached to the package, ade-
quate information for use of the drug
in the clinical laboratory.

(4) Requests for certification; samples.
In addition to complying with the re-
quirements of § 431.1 of this chapter,
each such request shall contain:

(i) Results of tests and assays on:
(a) The oxytetracycline hydro-

chloride used in making the batch for

potency, moisture, pH, crystallinity,
absorptivity, and identity.

(b) The batch for potency, sterility,
loss on drying, and pH.

(ii) Samples required:
(a) The oxytetracycline hydro-

chloride used in making the batch: 10
packages, each containing approxi-
mately 300 milligrams.

(b) The batch:
(1) For all tests except sterility: A

minimum of 30 immediate containers.
(2) For sterility testing: 20 immediate

containers, collected at regular inter-
vals throughout each filling operation.

(b) Tests and methods of assay—(1) Po-
tency. Proceed as directed in § 436.106 of
this chapter, preparing the sample for
assay as follows: Reconstitute as di-
rected in the labeling. Dilute an ali-
quot with 0.1M potassium phosphate
buffer, pH 4.5 (solution 4), to the pre-
scribed reference concentration.

(2) Sterility. Proceed as directed in
§ 436.20 of this chapter, using the meth-
od described in paragraph (e) (1) of that
section.

(3) Loss on drying. Proceed as directed
in § 436.200(b) of this chapter.

(4) pH. Proceed as directed in § 436.202
of this chapter, using the drug recon-
stituted as directed in the labeling.

§ 460.75 Potassium penicillin G diag-
nostic sensitivity powder.

(a) Requirements for certification—(1)
Standards of identity, strength, quality,
and purity. Potassium penicillin G di-
agnostic sensitivity powder is crys-
talline potassium penicillin G, with or
without one or more suitable buffers
and diluents, packaged in vials and in-
tended for use in clinical laboratories
for determining in vitro the sensitivity
of microorganisms to penicillin G.
Each vial contains 20,000 units of peni-
cillin G. The potency of each imme-
diate container is satisfactory if it con-
tains not less than 90 percent and not
more than 115 percent of its labeled
content. It is sterile. Its loss on drying
is not more than 1.5 percent. When re-
constituted as directed in the labeling,
its pH is not less than 5.0 and not more
than 7.5. The potassium penicillin G
used conforms to the standards pre-
scribed by § 440.80a(a)(1) (i), (v), and (vi)
of this chapter.
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(2) Packaging. The immediate con-
tainer shall be of colorless, transparent
glass and it shall be a tight container
as defined by the U.S.P. It shall be so
sealed that the contents cannot be used
without destroying such seal. It shall
be of appropriate size to permit the ad-
dition of 20 milliliters of sterile diluent
when preparing a stock solution for use
in making further dilutions for micro-
bial susceptibility testing.

(3) Labeling. In addition to the re-
quirements of § 432.5(a)(3) of this chap-
ter, each package shall bear on its
label or labeling, as hereinafter indi-
cated, the following:

(i) On its outside wrapper or con-
tainer and on the immediate container:

(a) The statement ‘‘For laboratory
diagnostic use only’’.

(b) The statement ‘‘Sterile’’.
(c) The batch mark.
(d) The number of units of penicillin

G in each immediate container.
(ii) On the circular or other labeling

within or attached to the package, ade-
quate information for use of the drug
in the clinical laboratory.

(4) Requests for certification; samples.
In addition to complying with the re-
quirements of § 431.1 of this chapter,
each such request shall contain:

(i) Results of tests and assays on:
(a) The penicillin G used in making

the batch for potency, moisture, pH,
and crystallinity.

(b) The batch for potency, sterility,
loss on drying, and pH.

(ii) Samples required:
(a) The potassium penicillin G used

in making the batch: 10 packages, each
containing approximately 300 milli-
grams.

(b) The batch:
(1) For all tests except sterility: A

minimum of 20 immediate containers.
(2) For sterility testing: 20 immediate

containers, collected at regular inter-
vals throughout each filling operation.

(b) Tests and methods of assay—(1) Po-
tency. Proceed as directed in § 436.105 of
this chapter, preparing the sample for
assay as follows: Reconstitute as di-
rected in the labeling. Dilute an ali-
quot with 1 percent potassium phos-
phate buffer, pH 6.0 (solution 1), to the
prescribed reference concentration.

(2) Sterility. Proceed as directed in
§ 436.20 of this chapter, using the meth-

od described in paragraph (e) (1) or (2)
of that section, except if using the
method in paragraph (e)(2), use me-
dium B in lieu of medium A.

(3) Loss on drying. Proceed as directed
in § 436.200(b) of this chapter.

(4) pH. Proceed as directed in § 436.202
of this chapter, using the drug recon-
stituted as directed in the labeling.

§ 460.79 Polymyxin B sulfate diag-
nostic sensitivity powder.

(a) Requirements for certification—(1)
Standards of identity, strength, quality,
and purity. Polymyxin B sulfate diag-
nostic sensitivity powder is polymyxin
B sulfate, with or without one or more
suitable buffers and diluents, packaged
in vials and intended for use in clinical
laboratories for determining in vitro
the sensitivity of microorganisms to
polymyxin B. Each vial contains the
equivalent of 20,000 units of polymyxin
B. The potency of each immediate con-
tainer is satisfactory if it contains not
less than 90 percent and not more than
115 percent of its labeled content. It is
sterile. Its loss on drying is not more
than 7.0 percent. When reconstituted as
directed in the labeling, its pH is not
less than 5.0 and not more than 7.5. The
polymyxin B sulfate used conforms to
the standards prescribed by
§ 448.30a(a)(1) (i), (v), (vi), and (ix) of
this chapter. Each other substance
used, if its name is recognized in the
U.S.P. or N.F., conforms to the stand-
ards prescribed therefor by such offi-
cial compendium.

(2) Packaging. The immediate con-
tainer shall be of colorless, transparent
glass and it shall be a tight container
as defined by the U.S.P. It shall be so
sealed that the contents cannot be used
without destroying such seal. It shall
be of appropriate size to permit the ad-
dition of 20 milliliters of sterile diluent
when preparing a stock solution for use
in making further dilutions for micro-
bial susceptibility testing.

(3) Labeling. In addition to the re-
quirements of § 432.5(a)(3) of this chap-
ter, each package shall bear on its
label or labeling, as hereinafter indi-
cated, the following:

(i) On its outside wrapper or con-
tainer and on the immediate container:

(a) The statement ‘‘For laboratory
diagnostic use only’’.
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(b) The statement ‘‘Sterile’’.
(c) The batch mark.
(d) The number of units of polymyxin

B in each immediate container.
(ii) On the circular or other labeling

within or attached to the package, ade-
quate information for use of the drug
in the clinical laboratory.

(4) Requests for certification; samples.
In addition to complying with the re-
quirements of § 431.1 of this chapter,
each such request shall contain:

(i) Results of tests and assays on:
(a) The polymyxin B sulfate used in

making the batch for potency, mois-
ture, pH, and identity.

(b) The batch for potency, sterility,
loss on drying, and pH.

(ii) Samples required:
(a) The polymyxin B sulfate used in

making the batch: 10 packages, each
containing approximately 300 milli-
grams.

(b) The batch:
(1) For all tests except sterility: A

minimum of 20 immediate containers.
(2) For sterility testing: 20 immediate

containers, collected at regular inter-
vals throughout each filling operation.

(b) Tests and methods of assay—(1) Po-
tency. Proceed as directed in § 436.105 of
this chapter, preparing the sample for
assay as follows: Reconstitute as di-
rected in the labeling. Dilute an ali-
quot with 10 percent potassium phos-
phate buffer, pH 6.0 (solution 6), to the
prescribed reference concentration.

(2) Sterility. Proceed as directed in
§ 436.20 of this chapter, using the meth-
od described in paragraph (e)(1) of that
section.

(3) Loss on drying. Proceed as directed
in § 436.200(b) of this chapter.

(4) pH. Proceed as directed in § 436.202
of this chapter, using the drug recon-
stituted as directed in the labeling.

§ 460.86 Spectinomycin hydrochloride
powder for microbial susceptibility
testing.

(a) Requirements for certification—(1)
Standards of identity, strength, quality,
and purity. Spectinomycin hydro-
chloride powder for microbial suscepti-
bility testing is spectinomycin
dihydrochloride pentahydrate with or
without one or more suitable buffers
and diluents, packaged in vials and in-
tended for use in clinical laboratories

for determining in vitro the suscepti-
bility of microorganisms to
spectinomycin. Each vial contains
spectinomycin hydrochloride equiva-
lent to 100 milligrams of
spectinomycin. The potency of each
immediate container is satisfactory if
it contains not less than 90 percent and
not more than 115 percent of its labeled
content. It is sterile. Its moisture con-
tent is not more than 8 percent. When
reconstituted as directed in the label-
ing, its pH is not less than 3.8 nor more
than 5.6. The spectinomycin hydro-
chloride used conforms to the stand-
ards prescribed by § 455.80a(a)(1) (i), (ii),
(vii), (viii), (ix), (x), and (xi) of this
chapter.

(2) Packaging. The immediate con-
tainer shall be of colorless, transparent
glass and it shall be a tight container
as defined by the U.S.P. It shall be so
sealed that the contents cannot be used
without destroying such seal. It shall
be of appropriate size to permit the ad-
dition of the amount of sterile diluent
prescribed in the labeling when prepar-
ing a stock solution for use in making
further dilutions for microbial suscep-
tibility testing.

(3) Labeling. In addition to the re-
quirements of § 432.5(a)(3) of this chap-
ter, each package shall bear on its
label or labeling, as hereinafter indi-
cated, the following:

(i) On its outside wrapper or con-
tainer and on the immediate container:

(a) The statement, ‘‘For laboratory
use only’’.

(b) The statement, ‘‘Sterile’’.
(c) The batch mark.
(d) The number of milligrams of

spectinomycin in each immediate con-
tainer.

(ii) On the circular or other labeling
within or attached to the package, ade-
quate information for use of the drug
in the clinical laboratory.

(4) Requests for certification; samples.
In addition to complying with the re-
quirements of § 431.1 of this chapter,
each such request shall contain:

(i) Results of tests and assays on:
(a) The spectinomycin hydrochloride

used in making the batch for
spectinomycin content, micro-
biological activity, moisture, pH, iden-
tity, residue on ignition, and crys-
tallinity.
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(b) The batch for potency, sterility,
moisture, and pH.

(ii) Samples required:
(a) The spectinomycin hydrochloride

used in making the batch: 10 packages,
each containing approximately 300 mil-
ligrams.

(b) The batch:
(1) For all tests except sterility: A

minimum of 20 immediate containers.
(2) For sterility testing: 20 immediate

containers, collected at regular inter-
vals throughout each filling operation.

(b) Tests and methods of assay—(1) Po-
tency. Proceed as directed in § 436.106 of
this chapter, preparing the sample for
assay as follows: Reconstitute as di-
rected in the labeling. Dilute an ali-
quot with sterile distilled water to the
prescribed reference concentration.

(2) Sterility. Proceed as directed in
§ 436.20 of this chapter, using the meth-
od described in paragraph (e)(1) of that
section.

(3) Moisture. Proceed as directed in
§ 436.201 of this chapter.

(4) pH. Proceed as directed in § 436.202
of this chapter, using the drug recon-
stituted as directed in the labeling.

§ 460.89 Streptomycin sulfate diag-
nostic sensitivity powder.

(a) Requirements for certification—(1)
Standards of identity, strength, quality,
and purity. Streptomycin sulfate diag-
nostic sensitivity powder is strepto-
mycin sulfate, with or without one or
more suitable buffers and diluents,
packaged in vials and intended for use
in clinical laboratories for determining
in vitro the sensitivity of microorga-
nisms to streptomycin. Each vial con-
tains streptomycin sulfate equivalent
to 20 milligrams of streptomycin. The
potency of each immediate container is
satisfactory if it contains not less than
90 percent and not more than 115 per-
cent of its labeled content. It is sterile.
Its loss on drying is not more than 5.0
percent. When reconstituted as di-
rected in the labeling, its pH is not less
than 4.5 and not more than 7.0. The
streptomycin sulfate used conforms to
the standards prescribed by
§ 444.70a(a)(1) (i), (vi), and (vii) of this
chapter. Each other substance used, if
its name is recognized in the U.S.P. or
N.F., conforms to the standards pre-

scribed therefor by such official com-
pendium.

(2) Packaging. The immediate con-
tainer shall be of colorless, transparent
glass and it shall be a tight container
as defined by the U.S.P. It shall be so
sealed that the contents cannot be used
without destroying such seal. It shall
be of appropriate size to permit the ad-
dition of 20 milliliters of sterile diluent
when preparing a stock solution for use
in making further dilutions for micro-
bial susceptibility testing.

(3) Labeling. In addition to the re-
quirements of § 432.5(a)(3) of this chap-
ter, each package shall bear on its
label or labeling, as hereinafter indi-
cated, the following:

(i) On its outside wrapper or con-
tainer and on the immediate container:

(a) The statement ‘‘For laboratory
diagnostic use only’’.

(b) The statement ‘‘Sterile’’.
(c) The batch mark.
(d) The number of milligrams of

streptomycin in each immediate con-
tainer.

(ii) On the circular or other labeling
within or attached to the package, ade-
quate information for use of the drug
in the clinical laboratory.

(4) Requests for certification; samples.
In addition to complying with the re-
quirements of § 431.1 of this chapter,
each such request shall contain:

(i) Results of tests and assays on:
(a) The streptomycin sulfate used in

making the batch for potency, loss on
drying, and pH.

(b) The batch for potency, sterility,
loss on drying, and pH.

(ii) Samples required:
(a) The streptomycin sulfate used in

making the batch: 10 packages, each
containing approximately 500 milli-
grams.

(b) The batch:
(1) For all tests except sterility: A

minimum of 20 immediate containers.
(2) For sterility testing: 20 immediate

containers, collected at regular inter-
vals throughout each filling operation.

(b) Tests and methods of assay—(1) Po-
tency. Proceed as directed in § 436.106 of
this chapter, preparing the sample for
assay as follows: Reconstitute as di-
rected in the labeling. Dilute an ali-
quot with sterile distilled water to the
prescribed reference concentration.
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(2) Sterility. Proceed as directed in
§ 436.20 of this chapter, using the meth-
od described in paragraph (e)(1) of that
section.

(3) Loss on drying. Proceed as directed
in § 436.200(b) of this chapter.

(4) pH. Proceed as directed in § 436.202
of this chapter, using the drug recon-
stituted as directed in the labeling.

§ 460.93 Tetracycline hydrochloride di-
agnostic sensitivity powder.

(a) Requirements for certification—(1)
Standards of identity, strength, quality,
and purity. Tetracycline hydrochloride
diagnostic sensitivity powder is crys-
talline tetracycline hydrochloride,
with or without one or more suitable
buffers and diluents, packaged in vials
and intended for use in clinical labora-
tories for determining in vitro the sen-
sitivity of microorganisms to tetra-
cycline. Each vial contains 20 milli-
grams of tetracycline hydrochloride.
The potency of each immediate con-
tainer is satisfactory if it contains not
less than 90 percent and not more than
115 percent of its labeled content. It is
sterile. Its loss on drying is not more
than 2.0 percent. When reconstituted as
directed in the labeling, its pH is not
less than 1.8 and not more than 3.0. The
tetracycline hydrochloride used con-
forms to the standards prescribed by
§ 446.81a(a)(1) (i), (vi), and (vii), and
(viii) of this chapter. Each other sub-
stance used, if its name is recognized in
the U.S.P. or N.F., conforms to the
standards prescribed therefor by such
official compendium.

(2) Packaging. The immediate con-
tainer shall be of colorless, transparent
glass and it shall be a tight container
as defined by the U.S.P. It shall be so
sealed that the contents cannot be used
without destroying such seal. It shall
be of appropriate size to permit the ad-
dition of 20 milliliters of sterile diluent
when preparing a stock solution for use
in making further dilutions for micro-
bial susceptibility testing.

(3) Labeling. In addition to the re-
quirements of § 432.5(a)(3) of this chap-
ter, each package shall bear on its
label or labeling, as hereinafter indi-
cated, the following:

(i) On its outside wrapper or con-
tainer and on the immediate container:

(a) The statement ‘‘For laboratory
diagnostic use only.’’

(b) The statement ‘‘Sterile.’’
(c) The batch mark.
(d) The number of milligrams of tet-

racycline hydrochloride in each imme-
diate container.

(ii) On the circular or other labeling
within or attached to the package, ade-
quate information for use of the drug
in the clinical laboratory.

(4) Requests for certification; samples.
In addition to complying with the re-
quirements of § 431.1 of this chapter,
each such request shall contain:

(i) Results of tests and assays on:
(a) The tetracycline hydrochloride

used in making the batch for potency,
moisture, pH, crystallinity, and ab-
sorptivity.

(b) The batch for potency, sterility,
loss on drying, and pH.

(ii) Samples required:
(a) The tetracycline hydrochloride

used in making the batch: 10 packages,
each containing approximately 500 mil-
ligrams.

(b) The batch:
(1) For all tests except sterility: A

minimum of 20 immediate containers.
(2) For sterility testing: 20 immediate

containers, collected at regular inter-
vals throughout each filling operation.

(b) Tests and methods of assay—(1) Po-
tency. Proceed as directed in § 436.106 of
this chapter, preparing the sample for
assay as follows: Reconstitute as di-
rected in the labeling. Dilute an ali-
quot with 0.1M potassium phosphate
buffer, pH 4.5 (solution 4), to the pre-
scribed reference concentration.

(2) Sterility. Proceed as directed in
§ 436.20 of this chapter, using the meth-
od described in paragraph (e)(1) of that
section.

(3) Loss on drying. Proceed as directed
in § 436.200(b) of this chapter.

(4) pH. Proceed as directed in § 436.202
of this chapter using the drug reconsti-
tuted as directed in the labeling.

Subpart C—Susceptibility Test
Panels

SOURCE: 43 FR 9793, Mar. 10, 1978, unless
otherwise noted.
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§ 460.100 Antimicrobial susceptibility
test panels.

(a) Requirements for certification—(1)
Standards of identity, strength, quality,
and purity. Antimicrobial suscepti-
bility test panels are polystyrene trays
molded with separate wells which con-
tain frozen aliquots of antibiotic and
non-antibiotic antimicrobial solutions
in Mueller-Hinton broth. The trays are
used in clinical laboratories for deter-
mining susceptibility of microorga-
nisms to antimicrobial drugs. The
broth antimicrobial solutions are pre-
pared from serially diluted anti-
microbial stock solutions. The con-
centrated aqueous antimicrobial stock
solutions must conform to the require-
ments for certification prescribed by
this section.

(2) Labeling. In addition to the re-
quirements of §§ 432.5 and 809.10 of this
chapter, each test panel shall bear on
its label or labeling, as hereinafter in-
dicated, the following:

(i) On the outside wrapper or imme-
diate container of trays:

(a) The batch mark.
(b) The name and potency of each so-

lution in the batch according to the
following:

Name of drug
Content of antimicrobic
in micrograms per milli-

liter

Ampicillin (gram-positive panel) .... 8, 4, 2, 1, 0.5, 0.25,
0.12.

Ampicillin (gram-negative panel) .. 16, 8, 4, 2, 1, 0.5, 0.25.
Carbenicillin .................................. 512, 256, 128, 64, 32,

16, 8.
Cephalothin ................................... 64, 32, 16, 8, 4, 2, 1.
Chloramphenicol ........................... 32, 16, 8, 4, 2, 1, 0.5.
Clindamycin .................................. 16, 8, 4, 2, 1, 0.5, 0.25.
Colistin .......................................... 4.
Erythromycin ................................. 16, 8, 4, 2, 1, 0.5, 0.25.
Gentamicin .................................... 16, 8, 4, 2, 1, 0.5, 0.25.
Kanamycin .................................... 64, 32, 16, 8, 4, 2, 1.
Methicillin ...................................... 16, 8, 4, 2, 1, 0.5, 0.25.
Penicillin G .................................... 4, 2, 1, 0.5, 0.25, 0.12,

0.06.
Tetracycline ................................... 16, 8, 4, 2, 1, 0.5, 0.25.
Tobramycin ................................... 16, 8, 4, 2, 1, 0.5, 0.25.
Nitrofurantoin ................................ 64.
Trimethoprim (Gram-positive and

gram-negative panel).
32, 16, 8, 4, 2, 1, 0.5.

Trimethoprim (Combination identi-
fication panel).

2.

Sulfamethoxazole (Gram-positive
and gram-negative panel).

608, 304, 152, 76, 38,
19, 9.5.

Sulfamethoxazole (Combination
identification panel).

38.

(c) The statement ‘‘For in vitro diag-
nostic use’’.

(ii) On each tray: The name of the
panel, the expiration date, and the
batch mark, including filling operation
identification.

(3) Requests for certification; samples.
In addition to complying with the re-
quirements of § 431.1 of this chapter,
each such request shall contain:

(i) Results of tests and assays on:
(a) The concentrated antimicrobial

stock solutions used in making the
batch for potency and pH.

(b) The antimicrobial susceptibility
test panels from the batch for perform-
ance and identity.

(ii) Samples required: (a) The con-
centrated antimicrobial stock solu-
tions used in making the batch as di-
rected in each individual monograph.

(b) The batch: A minimum of 25 pan-
els selected at such intervals through-
out the entire time of the filling oper-
ation so that the quantities of panels
filled during the intervals are approxi-
mately equal.

(b) Tests and methods of assay—(1) Per-
formance—(i) Procedure. Test randomly
selected panels with each of the four
test organisms as follows: Use the test
organism suspensions prepared as de-
scribed in § 460.6(b) (14), (15), (16), and
(17). Transfer 0.005 milliliter of the ap-
propriate test organism suspension
into all wells of a panel. For the pur-
pose of this section, wells are identified
1–10 from left to right and A–H from
front to rear. Incubate inoculated pan-
els in groups of three or less, each with
a clean cover, at 35° C for 16 to 18
hours. For each control organism, the
lowest concentration showing complete
inhibition of growth is the minimal in-
hibitory concentration for that par-
ticular antimicrobial agent (referred to
hereafter as its end point). For the pur-
pose of this section, an on-scale and
point means an end point which has
been established by growth in the next
lower concentration well. No growth in
any well in row G does not indicate an
on-scale end point unless the next
lower concentration can be shown to
produce growth. Establishment of an
end point for a no-growth result in a
well in row G requires additional test-
ing in which 0.1 milliliter of sterile me-
dium N is added to well G in some pan-
els prior to inoculation with the test
organism. An on-scale end point in row

VerDate 09<APR>98 09:55 Apr 16, 1998 Jkt 179070 PO 00000 Frm 01044 Fmt 8010 Sfmt 8010 Y:\SGML\179070.TXT 179070-3



1051

Food and Drug Administration, HHS § 460.100

G is established by no growth in the
undiluted well G and growth in the
two-fold diluted well G.

(ii) Evaluation. Susceptibility test
panels of each filling operation pass
the performance test if the on-scale

end point for each antimicrobial agent
and each test organism meet the limits
specified in the following table (allow-
able off-scale end points are identified
by asterisks):

PERFORMANCE END POINT ACCEPTANCE LIMITS

Antimicrobic

END POINTS (MICROGRAMS PER MILLILITER)

E. coli (ATCC
25922)

S. faecalis
(ATCC
29212)

S. aureus
(ATCC
29213)

P. aeruginosa (ATCC 27853)

Ampicillin .................................. 1–4 ............... 0.5–2 ............ 0.25–1 .......... Greater than 8 (gram-positive panel). Great-
er than 16 (gram-negative panel).

Carbenicillin .............................. 4*–16 ............ 16–64 ........... No growth ..... 16–64.
Cephalothin .............................. 4–16 ............. 16–64 ........... ......do ........... 64-greater than 64.
Chloramphenicol ....................... 2–8 ............... 4–16 ............. 4–16 ............. Greater than 32.
Clindamycin .............................. 16-greater

than 16.
4–16 ............. No growth ..... Greater than 16.

Colistin ...................................... No growth ..... Growth .......... Growth .......... No growth.
Erythromycin ............................. 16-greater

than 16.
1–4 ............... 0.125*–0.5 .... Greater than 16.

Gentamicin ............................... 0.125*–0.5 .... 4–16 ............. 0.125*–0.5 .... 0.125*–0.5
Kanamycin ................................ 1–4 ............... 16–64 ........... 0.5*–2 ........... Greater than 64.
Methicillin .................................. Greater than

16.
Greater than

16.
0.5–2 ............ Greater than 16.

Nitrofurantoin ............................ No growth ..... No growth ..... No growth ..... Growth.
Penicillin G ............................... Greater than

4.
1–4 ............... 0.125–0.5 ..... Greater than 4.

Tetracycline .............................. 0.25–1 .......... 8-greater than
16.

0.125*–0.5 .... 4–16.

Trimethoprim-sulfa-
methoxazole.

No growth ..... No growth ..... No growth ..... 16/304-greater than 32/608 (gram-positive
and gram-negative panel).

......do ........... ......do ........... ......do ........... Growth (combination identification panel).
Tobramycin ............................... 0.25–1 .......... 8-greater than

16.
0.125*–0.5 .... No growth.

*An additional two-fold dilution below well G.

(2) Identity—(i) Test procedure. Test a randomly selected panel. Use the test or-
ganism suspensions prepared as described in § 460.6(b) (18), (19), and (20), and use
one panel for several organisms as shown in the following table:

Test organism Identity test data

Name ATCC
No.

Suspen-
sion No. Antibiotics tested

Type of panel and
well to be inoculated

Response
Gram-
positive

Gram-
negative

S. aureus .............................................. 29247 18 Methicillin ............ 3A ................ No growth.
Penicillin ............. 4A ................ Growth.
Erythromycin ...... 2E ................ Do.
Cephalothin ........ 6D 2D No growth.
Clindamycin ........ 1E 4D Do.
Tetracycline ........ 8D ................ Growth.

Ent. cloacae .......................................... 29249 19 Cephalothin ........ ................ 2B Do.
Kanamycin .......... ................ 7B No growth.

Ps. aeruginosa ...................................... 29248 20 Gentamicin ......... ................ 3D Growth.
Tobramycin ......... ................ 8D No growth.

(Rows are numbered 1–10 from left to right; A–H from front to rear.)

Transfer 0.005 milliliter of the test or-
ganism suspension into designated
wells of the panel. Incubate the panels
at 35° C for 16 to 18 hours in covered

stacks of three or fewer panels. Read
the designated wells for growth or no
growth.

VerDate 09<APR>98 09:55 Apr 16, 1998 Jkt 179070 PO 00000 Frm 01045 Fmt 8010 Sfmt 8010 Y:\SGML\179070.TXT 179070-3



1052

21 CFR Ch. I (4–1–98 Edition)§ 460.110

(ii) Evaluation. Each susceptibility
test panel passes the identity test if
the determinations of growth in the
designated wells agree with those
shown in the table in paragraph
(b)(2)(i) of this section.

[43 FR 9793, Mar. 10, 1978; 43 FR 12859, Mar. 28,
1978]

§ 460.110 Ampicillin concentrated
stock solutions for use in anti-
microbial susceptibility test panels.

(a) Requirements for certification—(1)
Standards of identity, strength, quality,
and purity. Ampicillin concentrated
stock solutions for use in preparing
antimicrobial susceptibility test panels
are frozen aqueous ampicillin tri-
hydrate stock solutions serially diluted
with distilled water to contain approxi-
mately 3,200, 1,600, 800, 400, 200, 100, and
50 micrograms ampicillin per milli-
liter. The potency of each solution is
satisfactory if it is not less than 100
percent and not more than 150 percent
of the number of micrograms of ampi-
cillin that it is represented to contain.
The pH of the solution containing 3,200
micrograms of ampicillin per milliliter
is not less than 4.0 and not more than
7.0. The ampicillin trihydrate used con-
forms to the requirements of
§ 440.7(a)(1) (i), (iii), (iv), (v), (vi), (vii),
and (viii) of this chapter.

(2) Labeling. It shall be labeled in ac-
cordance with the requirements of
§ 432.5 of this chapter.

(3) Requests for certification; samples.
In addition to complying with the re-
quirements of § 431.1 of this chapter,
each such request shall contain:

(i) Results of tests and assays on the
batch for potency and pH.

(ii) Samples required: A minimum of
five frozen aliquots of each dilution of
the concentrated stock solutions, each
containing at least 2.5 milliliters.

(b) Tests and methods of assay. The
sample solutions must be thawed and
brought to room temperature before
testing.

(1) Potency. Proceed as directed in
§ 436.105 of this chapter, preparing the
sample for assay as follows: Dilute an
accurately measured representative
portion of the sample with 0.1M potas-
sium phosphate buffer, pH 8.0 (solution
3), to the reference concentration of 0.1

microgram of ampicillin per milliliter
(estimated).

(2) pH. Proceed as directed in § 436.202
of this chapter, using the solution con-
taining 3,200 micrograms of ampicillin
per milliliter.

§ 460.113 Carbenicillin concentrated
stock solutions for use in anti-
microbial susceptibility test panels.

(a) Requirements for certification—(1)
Standards of identity, strength, quality,
and purity. Carbenicillin concentrated
stock solutions for use in preparing
antimicrobial susceptibility test panels
are frozen aqueous carbenicillin diso-
dium stock solutions serially diluted
with distilled water to contain approxi-
mately the following concentrations:
20,480, 10,240, 5,120, 2,560, 1,280, 640, and
320 micrograms of carbenicillin per
milliliter. The potency of each solution
is satisfactory if it is not less than 100
percent and not more than 150 percent
of the number of micrograms of
carbenicillin that it is represented to
contain. The pH of the solution con-
taining 20,480 micrograms of
carbenicillin per milliliter is not less
than 6.0 and not more than 8.0. The
carbenicillin disodium used conforms
to the requirements of § 440.13a (a)(1)
(i), (v), (vi), and (vii) of this chapter.

(2) Labeling. It shall be labeled in ac-
cordance with the requirements of
§ 432.5 of this chapter.

(3) Requests for certification; samples.
In addition to complying with the re-
quirements of § 431.1 of this chapter,
each such request shall contain:

(i) Results of tests and assays on the
batch for potency and pH.

(ii) Samples required: A minimum of
five frozen aliquots of each dilution of
the concentrated stock solutions, each
containing at least 5 milliliters.

(b) Tests and methods of assay. The
sample solutions must be thawed and
brought to room temperature before
testing.

(1) Potency. Proceed as directed in
§ 436.105 of this chapter, preparing the
sample for assay as follows: Dilute an
accurately measured representative
portion of the sample with 1.0 percent
potassium phosphate buffer, pH 6.0 (so-
lution 1), to the reference concentra-
tion of 20 micrograms of carbenicillin
per milliliter (estimated).
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(2) pH. Proceed as directed in § 436.202
of this chapter, using the solution con-
taining 20,480 micrograms of
carbenicillin per milliliter.

§ 460.116 Cephalothin concentrated
stock solutions for use in anti-
microbial susceptibility test panels.

(a) Requirements for certification—(1)
Standards of identity, strength, quality,
and purity. Cephalothin concentrated
stock solutions for use in preparing
susceptibility test panels are frozen
cephalothin sodium aqueous stock so-
lutions serially diluted with distilled
water to contain approximately the
following concentrations: 2,560, 1,280,
640, 320, 160, 80, and 40 micrograms of
cephalothin per milliliter. The potency
of each diluted solution is satisfactory
if it is not less than 90 percent and not
more than 140 percent of the number of
micrograms of cephalothin that it is
represented to contain. The pH of the
solution containing 2,560 micrograms
of cephalothin per milliliter is not less
than 4.2 and not more than 7.0. The
cephalothin used conforms to the
standards prescribed by § 442.25a(a)(1)
(i), (v), (vi), (vii), (viii), and (ix) of this
chapter.

(2) Labeling. It shall be labeled in ac-
cordance with the requirements of
§ 432.5 of this chapter.

(3) Requests for certification; samples.
In addition to complying with the re-
quirements of § 431.1 of this chapter,
each such request shall contain:

(i) Results of tests and assays on the
batch for potency and pH.

(ii) Samples required: A minimum of
five frozen aliquots of each dilution of
the concentrated stock solutions, each
containing at least 5 milliliters.

(b) Tests and methods of assay. The
sample solutions used for testing must
be thawed and brought to room tem-
perature before testing.

(1) Potency. Proceed as directed in
§ 436.105 of this chapter, preparing the
sample for assay as follows: Dilute an
accurately measured representative
portion of the sample with 1.0 percent
potassium phosphate buffer, pH 6.0 (so-
lution 1), to the reference concentra-
tion of 1.0 microgram of cephalothin
per milliliter (estimated).

(2) pH. Proceed as directed in § 436.202
of this chapter, using the solution con-

taining 2,560 micrograms of
cephalothin per milliliter.

§ 460.119 Chloramphenicol con-
centrated stock solutions for use in
antimicrobial susceptibility test
panels.

(a) Requirements for certification—(1)
Standards of identity, strength, quality,
and purity. Chloramphenicol con-
centrated stock solutions for use in
preparing susceptibility test panels are
frozen aqueous chloramphenicol stock
solutions serially diluted with distilled
water to contain approximately the
following concentrations: 1,280, 640, 320,
160, 80, 40, and 20 micrograms of chlor-
amphenicol per milliliter. The potency
of each diluted solution is satisfactory
if it is not less than 90 percent and not
more than 140 percent of the number of
micrograms of chloramphenicol that it
is represented to contain. The pH of
the solution containing 1,280
micrograms of chloramphenicol per
milliliter is not less than 4.5 and not
more than 7.5. The chloramphenicol
used conforms to the standards pre-
scribed by § 455.10(a)(1) (i), (iii), (iv), (v),
(vi), and (vii) of this chapter.

(2) Labeling. It shall be labeled in ac-
cordance with the requirements of
§ 432.5 of this chapter.

(3) Requests for certification; samples.
In addition to complying with the re-
quirements of § 431.1 of this chapter
each such request shall contain:

(i) Results of tests and assays on the
batch for potency and pH.

(ii) Samples required: A minimum of
five frozen aliquots of each dilution of
the concentrated stock solutions, each
containing at least 5 milliliters.

(b) Tests and methods of assay. The
sample solution must be thawed and
brought to room temperature before
further testing.

(1) Potency. Proceed as directed in
§ 436.106 of this chapter, preparing the
sample for assay as follows: Dilute an
accurately measured representative
portion of the sample with distilled
water to the reference concentration of
2.5 micrograms of chloramphenicol per
milliliter (estimated).

(2) pH. Proceed as directed in § 436.202
of this chapter using the solution con-
taining 1,280 micrograms of chlor-
amphenicol per milliliter.
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§ 460.122 Clindamycin concentrated
stock solutions for use in anti-
microbial susceptibility test panels.

(a) Requirements for certification—(1)
Standards of identity, strength, quality,
and purity. Clindamycin concentrated
stock solutions for use in preparing
susceptibility test panels are frozen
aqueous clindamycin hydrochloride
stock solutions serially diluted with
distilled water to contain approxi-
mately the following concentrations:
640, 320, 160, 80, 40, 20, and 10
micrograms of clindamycin per milli-
liter. The potency of each diluted solu-
tion is satisfactory if it is not less than
90 percent and not more than 140 per-
cent of the number of micrograms of
clindamycin that it is represented to
contain. The pH of the solution con-
taining 640 micrograms of clindamycin
per milliliter is not less than 4.5 and
not more than 7.0. The clindamycin
used conforms to the standards pre-
scribed by § 453.20(a)(1) (i), (ii), (iv), (v),
(vi) and (vii) of this chapter.

(2) Labeling. It shall be labeled in ac-
cordance with the requirements of
§ 432.5 of this chapter.

(3) Requests for certification; samples.
In addition to complying with the re-
quirements of § 431.1 of this chapter,
each such request shall contain:

(i) Results of tests and assays on the
batch for potency and pH.

(ii) Samples required: A minimum of
five frozen aliquots of each dilution of
the concentrated stock solutions, each
containing at least 5 milliliters.

(b) Tests and methods of assay. The
sample solutions must be thawed and
brought to room temperature before
testing.

(1) Potency. Proceed as directed in
§ 436.105 of this chapter. Prepare the
sample for assay by diluting an accu-
rately measured representative portion
of the sample with 0.1M potassium
phosphate buffer, pH 8.0 (solution 3), to
the reference concentration of 1.0
microgram of clindamycin per milli-
liter (estimated).

(2) pH. Proceed as directed in § 436.202
of this chapter, using the solution con-
taining 640 micrograms of clindamycin
per milliliter.

§ 460.125 Colistin concentrated stock
solution for use in antimicrobial
susceptibility test panels.

(a) Requirements for certification—(1)
Standards of identity, strength, quality,
and purity. Colistin concentrated stock
solutions for use in preparing anti-
microbial susceptibility test panels are
frozen aqueous colistin sulfate stock
solutions serially diluted with distilled
water to contain an approximate con-
centration of 160 micrograms of
colistin per milliliter. Its potency is
satisfactory if it is not less than 90 per-
cent and not more than 140 percent of
the number of micrograms of colistin
that it is represented to contain. Its pH
is not less than 5.0 and not more than
8.0. The colistin used conforms to the
requirements of § 448.21(a)(1) (i), (iii),
(iv), and (v) of this chapter.

(2) Labeling. It shall be labeled in ac-
cordance with the requirements of
§ 432.5 of this chapter.

(3) Requests for certification; samples.
In addition to complying with the re-
quirements of § 431.1 of this chapter,
each such request shall contain:

(i) Results of tests and assays on the
batch for potency and pH.

(ii) Samples required: Five frozen
aliquots of the concentrated stock so-
lution containing at least 5 milliliters.

(b) Tests and methods of assay. The
sample solution must be thawed and
brought to room temperature before
testing.

(1) Potency. Proceed as directed in
§ 436.105 of this chapter, preparing the
sample for assay as follows: Dilute an
accurately measured representative
portion of the sample with 10 percent
potassium phosphate buffer (solution
6), to the reference concentration of 1.0
microgram of colistin per milliliter (es-
timated).

(2) pH. Proceed as directed in § 436.202
of this chapter, using the solution
without further dilution.

§ 460.128 Erythromycin concentrated
stock solutions for use in anti-
microbial susceptibility test panels.

(a) Requirements for certification—(1)
Standards of identity, strength, quality,
and purity. Erythromycin concentrated
stock solutions for use in preparing
antimicrobial susceptibility test panels
are frozen aqueous erythromycin stock
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solutions serially diluted with 0.1 M po-
tassium phosphate buffer, pH 8.0 (solu-
tion 3) to contain approximately the
following concentrations: 3,200, 1,600,
800, 400, 200, 100, and 50 micrograms of
erythromycin per milliliter. The po-
tency of each solution is satisfactory if
it is not less than 90 percent and not
more than 140 percent of the number of
micrograms of erythromycin that it is
represented to contain. The pH of the
solution containing 3,200 micrograms
of erythromycin per milliliter is not
less than 7.5 and not more than 10.0.
The erythromycin used conforms to
the requirements of § 452.10(a)(1) (i),
(iii), (iv), (vii), and (viii) of this chap-
ter.

(2) Labeling. It shall be labeled in ac-
cordance with the requirements of
§ 432.5 of this chapter.

(3) Requests for certification; samples.
In addition to complying with the re-
quirements of § 431.1 of this chapter,
each such request shall contain:

(i) Results of tests and assays on the
batch for potency and pH.

(ii) Samples required: A minimum of
five frozen aliquots of each dilution of
the concentrated stock solutions, each
containing at least 5 milliliters.

(b) Tests and methods of assay. The
sample solutions must be thawed and
brought to room temperature before
testing.

(1) Potency. Proceed as directed in
§ 436.105 of this chapter. Prepare the
sample for assay by diluting an accu-
rately measured representative portion
of the sample with 0.1 M potassium
phosphate buffer, pH 8.0 (solution 3), to
the reference concentration of 1.0
microgram of erythromycin per milli-
liter (estimated).

(2) pH. Proceed as directed in § 436.202
of this chapter, using the solution con-
taining 3,200 micrograms of erythro-
mycin per milliliter.

§ 460.131 Gentamicin concentrated
stock solutions for use in anti-
microbial susceptibility test panels.

(a) Requirements for certification—(1)
Standards of identity, strength, quality,
and purity. Gentamicin concentrated
stock solutions for use in preparing
susceptibility test panels are frozen
aqueous gentamicin sulfate stock solu-
tions serially diluted with distilled

water to contain approximately the
following concentrations: 640, 320, 160,
80, 40, 20, and 10 micrograms of
gentamicin per milliliter. The potency
of each diluted solution is satisfactory
if it is not less than 90 percent and not
more than 140 percent of the number of
micrograms of gentamicin that it is
represented to contain. The pH of the
solution containing 640 micrograms of
gentamicin per milliliter is not less
than 4.5 and not more than 7.0. The
gentamicin used conforms to the stand-
ards prescribed by § 444.20(a)(1) (iii),
(iv), (v), and (vii) of this chapter.

(2) Labeling. It shall be labeled in ac-
cordance with the requirements of
§ 432.5 of this chapter.

(3) Requests for certification; samples.
In addition to complying with the re-
quirements of § 431.1 of this chapter,
each such request shall contain.

(i) Results of tests and assays on the
batch for potency and pH.

(ii) Samples required: A minimum of
five frozen aliquots of each dilution of
the concentrated stock solutions, each
containing at least 5 milliliters.

(b) Tests and methods of assay. The
sample solutions must be thawed and
brought to room temperature before
testing.

(1) Potency. Proceed as directed in
§ 436.105 of this chapter, preparing the
sample for assay as follows: Dilute an
accurately measured representative
portion of the sample with 0.1M potas-
sium phosphate buffer, pH 8.0 (solution
3), to the reference concentration of 0.1
microgram of gentamicin per milliliter
(estimated).

(2) pH. Proceed as directed in § 436.202
of this chapter, using the solution con-
taining 640 micrograms of gentamicin
per milliliter.

§ 460.134 Kanamycin concentrated
stock solutions for use in anti-
microbial susceptibility test panels.

(a) Requirements for certification—(1)
Standards of identity, strength, quality,
and purity. Kanamycin concentrated
stock solutions for use in preparing
susceptibility test panels are frozen
aqueous kanamycin sulfate stock solu-
tions serially diluted with distilled
water to contain approximately the
following concentrations: 2,560, 1,280,
640, 320, 160, 80, and 40 micrograms of
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kanamycin per milliliter. The potency
of each diluted solution is satisfactory
if it is not less than 90 percent and not
more than 140 percent of the number of
micrograms of kanamycin that it is
represented to contain. The pH of the
solution containing 2,560 micrograms
of kanamycin per milliliter is not less
than 6.5 and not more than 8.5. The
kanamycin used conforms to the stand-
ards prescribed by § 444.30(a)(1) (i), (iii),
(iv), (vi), (vii), and (viii) of this chap-
ter.

(2) Labeling. It shall be labeled in ac-
cordance with the requirements of
§ 432.5 of this chapter.

(3) Requests for certification; samples.
In addition to complying with the re-
quirements of § 431.1 of this chapter,
each such request shall contain:

(i) Results of tests and assays on the
batch for potency and pH.

(ii) Samples required: A minimum of
five frozen aliquots of each dilution of
the concentrated stock solutions, each
containing at least 5 milliliters.

(b) Tests and methods of assay. The
sample solutions must be thawed and
brought to room temperature before
testing.

(1) Performance. Proceed as directed
in § 436.106 of this chapter, preparing
the sample for assay as follows: Dilute
an accurately measured representative
portion with distilled water to the ref-
erence concentration of 10 micrograms
of kanamycin per milliliter (esti-
mated).

(2) pH. Proceed as directed in § 436.202
of this chapter, using the solution con-
taining 2,560 micrograms of kanamycin
per milliliter.

§ 460.137 Methicillin concentrated
stock solutions for use in anti-
microbial susceptibility test panels.

(a) Requirements for certification—(1)
Standards of identity, strength, quality,
and purity. Methicillin concentrated
stock solutions for use in preparing
susceptibility test panels are frozen
aqueous methicillin sodium stock solu-
tions serially diluted with distilled
water to contain approximately 6,400,
3,200, 1,600, 800, 400, 200, and 100
micrograms of methicillin per milli-
liter. The potency of each diluted solu-
tion is satisfactory if it is not less than
100 percent and not more than 150 per-

cent for the number of micrograms of
methicillin that it is represented to
contain. The pH of the solution con-
taining 6,400 micrograms of methicillin
per milliliter is not less than 5.0 and
not more than 7.5. The methicillin used
conforms to the standards prescribed
by § 440.36a(a)(1) (i), (v), (vi), (vii), (viii),
and (ix) of this chapter.

(2) Labeling. It shall be labeled in ac-
cordance with the requirements of
§ 432.5 of this chapter.

(3) Request for certification; samples. In
addition to complying with the re-
quirements of § 431.1 of this chapter,
each such request shall contain:

(i) Results of tests and assays on the
batch for potency and pH.

(ii) Samples required: A minimum of
five frozen aliquots of each dilution of
the concentrated stock solutions, each
containing at least 2.5 milliliters.

(b) Tests and methods of assay. The
sample solutions must be thawed and
brought to room temperature before
testing.

(1) Potency. Proceed as directed in
§ 436.105 of this chapter, preparing the
sample for assay as follows: Dilute an
accurately measured representative
portion of the sample with 1.0 percent
potassium phosphate buffer, pH 6.0 (so-
lution 1), to the reference concentra-
tion of 10 micrograms of methicillin
per milliliter (estimated).

(2) pH. Proceed as directed in § 436.202
of this chapter, using the solution con-
taining 6,400 micrograms of methicillin
per milliliter.

§ 460.140 Penicillin G concentrated
stock solutions for use in anti-
microbial susceptibility test panels.

(a) Requirements for certification—(1)
Standards of identity, strength, quality,
and purity. Penicillin G concentrated
stock solutions for use in preparing
antimicrobial susceptibility test panels
are frozen aqueous penicillin G potas-
sium solutions serially diluted with
distilled water to contain approxi-
mately 1,600, 800, 400, 200, 100, 50, and 25
micrograms of penicillin G per milli-
liter. The potency of each diluted solu-
tion is satisfactory if it is not less than
100 percent and not more than 150 per-
cent of the number of micrograms of
penicillin G that it is represented to
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contain. The pH of the solution con-
taining 1,600 micrograms of penicillin
G per milliliter is not less than 5.0 and
not more than 7.5. The penicillin G po-
tassium used conforms to the stand-
ards prescribed by § 440.80a(a)(1) (i), (v)
and (vi) of this chapter.

(2) Labeling. It shall be labeled in ac-
cordance with the requirements of
§ 432.5 of this chapter.

(3) Requests for certification; samples.
In addition to complying with the re-
quirements of § 431.1 of this chapter,
each such request shall contain:

(i) Results of tests and assays on the
batch for potency and pH.

(ii) Samples required: A minimum of
five frozen aliquots of each dilution of
the concentrated stock solutions, each
containing at least 2.5 milliliters.

(b) Tests and methods of assay. The
sample solutions must be thawed and
brought to room temperature before
testing.

(1) Potency. Proceed as directed in
§ 436.105 of this chapter, preparing the
sample for assay as follows: Dilute an
accurately measured representative
portion of the sample with 1.0 percent
potassium phosphate buffer, pH 6.0 (so-
lution 1), to the reference concentra-
tion of 1.0 unit (0.600 microgram) of
penicillin G per milliliter (estimated).

(2) pH. Proceed as directed in § 436.202
of this chapter, using the solution con-
taining 1,600 micrograms of penicillin
G per milliliter.

§ 460.146 Tetracycline concentrated
stock solutions for use in anti-
microbial susceptibility test panels.

(a) Requirements for certification—(1)
Standards of identity, strength, quality,
and purity. Tetracycline concentrated
stock solutions for use in preparing
antimicrobial susceptibility test panels
are frozen aqueous tetracycline hydro-
chloride stock solutions serially di-
luted with distilled water to contain
approximately the following con-
centrations: 640, 320, 160, 80, 40, 20, and
10 micrograms of tetracycline per mil-
liliter. The potency of each diluted so-
lution is satisfactory if it is not less
than 90 percent and not more than 140
percent of the number of micrograms
of tetracycline that it is represented to
contain. The pH of the solution con-
taining 640 micrograms of tetracycline

per milliliter is not less than 3.0 and
not more than 7.0. The tetracycline hy-
drochloride used conforms to the
standards prescribed by § 446.81a(a)(1)
(i), (vi), (vii), and (viii) of this chapter.

(2) Labeling. It shall be labeled in ac-
cordance with the requirements of
§ 432.5 of this chapter.

(3) Requests for certification; samples.
In addition to complying with the re-
quirements of § 431.1 of this chapter,
each such request shall contain:

(i) Results of tests and assays on the
batch for potency and pH.

(ii) Samples required: A minimum of
five frozen aliquots of each dilution of
the concentrated stock solutions, each
containing at least 5 milliliters.

(b) Tests and methods of assay. The
sample solutions must be thawed and
brought to room temperature before
testing.

(1) Potency. Proceed as directed in
§ 436.106 of this chapter, preparing the
sample for assay as follows: Dilute an
accurately measured representative
portion of the sample with distilled
water to the reference concentration of
0.24 microgram of tetracycline per mil-
liliter (estimated).

(2) pH. Proceed as directed in § 436.202
of this chapter, using the solution con-
taining 640 micrograms of tetracycline
per milliliter.

§ 460.149 Tobramycin concentrated
stock solutions for use in anti-
microbial susceptibility test panels.

(a) Requirements for certification—(1)
Standards of identity, strength, quality,
and purity. Tobramycin concentrated
stock solutions for use in preparing
antimicrobial susceptibility test panels
are frozen aqueous tobramycin sulfate
stock solutions serially diluted with
distilled water to contain approxi-
mately the following concentrations:
1,280, 640, 220, 160, 80, 40, and 20
micrograms of tobramycin per milli-
liter. The potency of each diluted solu-
tion is satisfactory if it is not less than
90 percent and not more than 140 per-
cent of the number of micrograms of
tobramycin that it is represented to
contain. The pH of the solution con-
taining 1,280 micrograms of tobramycin
per milliliter is not less than 8.5 and
not more than 10.5. The tobramycin
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used conforms to the standards pre-
scribed by § 444.80(a)(1)(i), (iii), (iv), (v),
and (vi) of this chapter.

(2) Labeling. It shall be labeled in ac-
cordance with the requirements of
§ 432.5 of this chapter.

(3) Requests for certification; samples.
In addition to complying with the re-
quirements of § 431.1 of this chapter,
each such request shall contain:

(i) Results of tests and assays on the
batch for potency and pH.

(ii) Samples required: A minimum of
five frozen aliquots of each dilution of
the concentrated stock solutions, each
containing approximately 5.0 milli-
liters.

(b) Tests and methods of assay. The
sample solutions must be thawed and
brought to room temperature before
testing.

(1) Potency. Proceed as directed in
§ 436.106 of this chapter, preparing the
sample for assay as follows: Dilute an
accurately measured representative
portion of the sample with distilled
water to the reference concentration of
2.5 micrograms of tobramycin per mil-
liliter (estimated).

(2) pH. Proceed as directed in § 436.202
of this chapter, using the solution con-
taining 1,280 micrograms of tobramycin
per milliliter.

§ 460.152 Trimethoprim concentrated
stock solutions for use in anti-
microbial susceptibility test panels.

(a) Requirements for certification—(1)
Standards of identity, strength, quality,
and purity. Trimethoprim concentrated
stock solutions for use in antimicrobial
susceptibility test panels are frozen
aqueous acidified trimethoprim lactate
stock solutions serially diluted with
distilled water to contain approxi-
mately the following concentrations:
6,400, 3,200, 1,600, 800, 400, 200, and 100
micrograms of trimethoprim per milli-
liter, or to a single concentration of 400
micrograms of trimethoprim per milli-
liter. The potency of each diluted solu-
tion is satisfactory if it is not less than
90 percent and not more than 140 per-
cent of the number of micrograms of
trimethoprim that it is represented to
contain. The pH of the solution, con-
taining 400 micrograms of
trimethoprim per milliliter, is not less
than 2.5 and not more than 6.0. The

trimethoprim lactate used is a white,
odorless, crystalline powder. Its po-
tency is not less than 74 percent nor
more than 78 percent trimethoprim. Its
melting range is between 183° C and
187° C. Its loss on drying is not more
than 1.0 percent. It passes the identity
test. It conforms to the standards pre-
scribed by this section.

(2) Labeling. It shall be labeled in ac-
cordance with the requirements of
§ 432.5 of this chapter.

(3) Requests for certification; samples.
In addition to complying with the re-
quirements of § 431.1 of this chapter,
each such request shall contain:

(i) Results of tests and assays on:
(a) The batch for potency and pH.
(b) The trimethoprim lactate used in

preparing the solutions for potency,
melting range, loss on drying, and
identity.

(ii) Samples required: A minimum of
five frozen aliquots of each dilution of
the concentrated stock solutions, each
containing at least 5 milliliters.

(b) Tests and methods of assay—(1)
Trimethoprim stock solution. The sample
solutions must be thawed and brought
to room temperature before testing.

(i) Potency—(a) Working standard. Ac-
curately weigh approximately 52 milli-
grams of the trimethoprim working
standard. Dissolve and dilute the work-
ing standard in 100 milliliters of 0.1N
hydrochloric acid to make a stock so-
lution, containing approximately 400
micrograms of trimethoprim per milli-
liter. Further dilute the working
standard twentyfold in distilled water
to approximately 20 micrograms of
trimethoprim per milliliter.

(b) Preparation of sample. The sample
solution must be thawed and brought
to room temperature. Further dilute
with distilled water to an estimated
concentration of 20 micrograms of
trimethoprim per milliliter.

(c) Procedure. Using a suitable spec-
trophotometer equipped with 1.0 centi-
meter cells, determine the absorbance
of the sample and working standard so-
lutions at a wavelength of 270
nanometers.

(d) Calculations. Calculate the po-
tency of the trimethoprim solutions as
follows:

Micrograms of trimethoprim per milliliter
in trimethoprim lactate=sample absorbance
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times weight of standard (mg) times 0.763
times f times 1,000 times purity of standard
in percent, divided by standard absorbance
times 100 times 20 times 100

where:

f=dilution factor of each sample solution.

(ii) pH. [Reserved]
(2) Trimethoprim—(i) Potency. Proceed

as directed in § 436.213 of this chapter
using the method described in para-
graph (e)(2) of that section except, to
prepare the sample for assay, dissolve
approximately 50 milligrams of sample
accurately weighed in 60 milliliters of
glacial acetic acid. Calculate the
trimethoprim content as follows:

Percent trimethoprim=(V1¥V2) (N) (290.3)
(100) (100) divided by (100¥M) times W

where:
V1=Volume perchloric acid used to titrate

sample;
V2=Volume perchloric acid used to titrate

blank;
W=Sample weight in milligrams;
N=Normality of perchloric acid reagent;
M=Percent moisture in the sample.

(ii) Melting range. Proceed as directed
in § 436.209 of this chapter.

(iii) Loss on drying. Proceed as di-
rected in § 436.200(e) of this chapter.

(iv) Identity. Proceed as directed in
§ 436.211 of this chapter, using a 0.25
percent potassium bromide disc pre-
pared as described in paragraph (b)(1)
of that section.

[43 FR 9793, Mar. 10, 1978; 43 FR 12859, Mar. 28,
1978]

§ 460.153 Sulfamethoxazole con-
centrated stock solutions for use in
antimicrobial susceptibility test
panels.

(a) Requirements for certification—(1)
Standards of identity, strength, quality,
and purity. Sulfamethoxazole con-
centrated stock solutions for use in
antimicrobial susceptibility test panels
are frozen aqueous alkaline
sulfamethoxazole stock solutions seri-
ally diluted with distilled water con-
taining approximately the following
concentrations: 12,160, 6,080, 3,040, 1,520,
760, 380, and 190 micrograms of
sulfamethoxazole per milliliter, or to a
single concentration of 760 micrograms
of sulfamethoxazole per milliliter. The
potency of each diluted solution is sat-

isfactory if it is not less than 90 per-
cent and not more than 140 percent of
the number of micrograms of
sulfamethoxazole that it is represented
to contain. The pH of the solution con-
taining 760 micrograms of
sulfamethoxazole per milliliter is not
less than 9.0 and not more than 12.5.
The sulfamethoxazole used conforms to
the standards prescribed by the Na-
tional Formulary.

(2) Labeling. It shall be labeled in ac-
cordance with the requirements of
§ 432.5 of this chapter.

(3) Requests for certification; samples.
In addition to complying with the re-
quirements of § 431.1 of this chapter,
each such request shall contain:

(i) Results of tests and assays on the
batch for potency and pH.

(ii) Samples required: A minimum of
five frozen aliquots of each dilution of
the concentrated stock solutions, each
containing at least 10 milliliters.

(b) Tests and methods of assay. The
sample solutions must be thawed and
brought to room temperature before
testing.

(1) Potency. Dilute aliquots of each
sample in sufficient distilled water to
make solutions containing 10
micrograms of sulfamethoxazole per
milliliter. Place approximately 100 mil-
ligrams of the standard, accurately
weighed, into a 100-milliliter volu-
metric flask and make to volume with
0.1N sodium hydroxide. Pipet 1.0 milli-
liter of this solution into a 100-milli-
liter volumetric flask and make to vol-
ume with distilled water. Using a suit-
able spectrophotometer equipped with
1.0 centimeter cells, and distilled water
as the blank, determine the absorbance
of sample and standard solutions at 257
nanometers. Calculate the potency of
the sulfamethoxazole as follows:

Micrograms of sulfamethoxazole per milli-
liter=sample absorbance times weight of
standard (in mcg) times f times purity of
standard in percent divided by standard ab-
sorbance times 100 times 100

where:

f=Dilution factor of each sample solution.
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(2) pH. Proceed as directed in § 436.202
of this chapter, using the solution con-
taining 760 micrograms of
sulfamethoxazole per milliliter.

[43 FR 9793, Mar. 10, 1978; 43 FR 12859, Mar. 28,
1978]

PARTS 461–499 [RESERVED]
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