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§ 448.23 Cyclosporine.
(a) Requirements for certification—(1)

Standards of identity, strength, quality,
and purity. Cyclosporine is a cyclic
polypeptide consisting of 11 amino
acids. It is a white or essentially white
finely crystalline powder. It is so puri-
fied and dried that:

(i) Its cyclosporine content is not less
than 975 micrograms per milligram and
not more than 1,020 micrograms per
milligram on the anhydrous basis.

(ii) Its loss on drying is not more
than 3.0 percent.

(iii) Its heavy metals content is not
more than 20 parts per million.

(iv) It passes the identity test.
(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 cyclosporine content, loss on
drying, heavy metals, and identity.

(ii) Samples, if required by the Direc-
tor, Center for Drug Evaluation and
Research: 10 packages, each containing
approximately 500 milligrams.

(b) Tests and methods of assay—(1)
Cyclosporine content. Proceed as di-
rected in § 436.346 of this chapter, ex-
cept prepare the working standard and
sample solutions and calculate the
cyclosporine content as described in
paragraphs (b)(1) (i) and (ii) of this sec-
tion. A typically suitable column for
cyclosporine is a 250-millimeter col-
umn having an inside diameter of 4
millimeters packed with octyl silane
chemically bonded to totally porous
microsilica particles, 5 to 7 microns in
diameter.

(i) Preparation of working standard
and sample solutions.

NOTE: Dissolve working standards and sam-
ples immediately before analysis.

(a) Preparation of working standard so-
lution. Dissolve an accurately weighed
portion of the working standard in eth-
anol by shaking for at least 15 minutes.
If necessary, ultrasonicate until the so-
lution becomes completely clear. Di-
lute with ethanol to obtain a solution
containing 1,000 micrograms of
cyclosporine activity per milliliter.

(b) Preparation of sample solutions.
Prepare all sample solutions as di-
rected for preparation of working
standard solutions, except dilute with
ethanol to obtain a solution containing
1,000 micrograms of cyclosporine per
milliliter (estimated).

(ii) Calculations. Calculate the
micrograms of cyclosporine per milli-
gram of sample as follows:
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where:

Au=Area of the cyclosporine peak in the
chromatogram of the sample (at a reten-
tion time equal to that observed for the
standard);

As=Area of the cyclosporine peak in the
chromatogram of the cyclosporine work-
ing standard;

Ps=Cyclosporine activity in the cyclosporine
working standard solution in
micrograms per milliliter;

Cu=Milligrams of cyclosporine per milliliter
of sample solution; and

m=Percent loss on drying of the sample.

(2) Loss on drying. Proceed as directed
in § 436.200(a) of this chapter.

(3) Heavy metals. Proceed as directed
in § 436.208 of this chapter.

(4) Identity. The high-pressure liquid
chromatogram of the sample deter-
mined as directed in paragraphs (b)(1)
of this section compares qualitatively
to that of the cyclosporine working
standard.

[49 FR 22632, May 31, 1984, as amended at 55
FR 11584, Mar. 29, 1990]

§ 448.25 Gramicidin.

(a) Requirements for certification—(1)
Standards of identity, strength, quality,
and purity. Gramicidin is the white, or
nearly white, odorless, crystalline com-
pound of a kind of gramicidin or a mix-
ture of two or more such compounds. It
is so purified and dried that:

(i) It has a potency of not less than
900 micrograms of gramicidin per milli-
gram.

(ii) [Reserved]
(iii) Its loss on drying is not more

than 3 percent.
(iv) Its residue on ignition is not

more than 1.0 percent.
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(v) Its melting point is not below 229°
C after drying in vacuum at 60° C for 3
hours.

(vi) When calculated on the anhy-
drous basis, the difference between the
absorptivity value at the maximum oc-
curring at 282 nanometers and the ab-
sorptivity value at the minimum oc-
curring at 247 nanometers is 100±4 per-
cent of the difference obtained with the
gramicidin working standard.

(vii) It is crystalline.
(2) Labeling. It shall be labeled in ac-

cordance with the requirements of
§ 432.5(b) of this chapter.

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

(i) Results of tests and assays on the
batch for potency, loss on drying, resi-
due on ignition, melting point, iden-
tity, and crystallinity.

(ii) Samples required of the batch:
Ten packages, each containing approxi-
mately 500 milligrams.

(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: Dissolve an accu-
rately weighed sample in sufficient al-
cohol U.S.P. XX to obtain a stock solu-
tion of convenient concentration. Fur-
ther dilute the stock solution
volumetrically with alcohol U.S.P. XX
to the reference concentration of 0.04
microgram of gramicidin per milliliter
(estimated).

(2) [Reserved]
(3) Loss on drying. Proceed as directed

in § 436.200(b) of this chapter.
(4) Residue on ignition. Proceed as di-

rected in § 436.207(a) of this chapter.
(5) Melting point. Proceed as directed

in § 436.209 of this chapter.
(6) Identity. Accurately weigh about

20 milligrams of the sample and dilute
in ethyl alcohol to give a concentra-
tion of 0.05 milligram (estimated) of
gramicidin per milliliter. Prepare a so-
lution of the gramicidin working
standard to contain 0.05 milligram per
milliliter in ethyl alcohol. Using a
suitable recording spectrophotometer
with 1-centimeter cells, record the ul-
traviolet absorbance spectrum of each
solution from 220 nanometers to 320
nanometers. The ultraviolet absorb-
ance spectrum of the sample solution

should compare qualitatively to that of
the working standard solution. Deter-
mine the absorptivities of each at the
maximum occurring at 282 nanometers
and at the minimum occurring at 247
nanometers (the exact position of the
maximum and minimum of the grami-
cidin working standard should be de-
termined for the particular instrument
used).

(7) Crystallinity. Proceed as directed
in § 436.203(a) of this chapter.

[39 FR 19115, May 30, 1974, as amended at 41
FR 24883, June 21, 1976; 47 FR 23710, June 1,
1982; 50 FR 19920, May 13, 1985]

§ 448.30 Polymyxin B sulfate.
(a) Requirements for certification—(1)

Standards of identity, strength, quality,
and purity. Polymyxin B sulfate is the
sulfate salt of a kind of polymyxin or a
mixture of two or more such salts. It is
a white to buff-colored powder. It is so
purified and dried that:

(i) Its potency is not less than 6,000
units of polymyxin B per milligram on
an anhydrous basis.

(ii) [Reserved]
(iii) Its loss on drying is not more

than 7.0 percent.
(iv) Its pH is an aqueous solution

containing 5 milligrams per milliliter
is not less than 5.0 and not more than
7.5.

(v) It gives positive color identity
tests for polymyxin.

(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, loss on drying, pH,
and identity.

(ii) Samples required: 10 packages,
each containing approximately 300 mil-
ligrams.

(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: Add 2.0 milliliters of
sterile distilled water to each 5 milli-
grams of an accurately weighed portion
of the sample. Dilute with sufficient 10
percent potassium phosphate buffer, pH
6.0 (solution 6), to give a stock solution
containing 10,000 units of polymyxin B
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