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1. THB PRQDUCT

1.1 Definition.. Diphtheria toxoid is the sterile, aqueous fitrate resulting from the growth of

C. dipbtheriae in a suitable culture medium and which has subsequendy been rendered
non-toxic as measured by appropriate anmal tesrs but without appreciable lass of its
antigenic Ot combining value. The crude, detoxified fittate may be refined and the
antigen may be prepared in an insoluble form by acceptable methods. Diphtheria tox.oid
is the propeè. name.of the antigen.and in. the disolved form is designiùed plain diphtheria

toxoid (syn.; crude, clear, fluid) in order to distinguish it from the insoluble form which
is designated precipitated diphtheria toxoid with a further designation of tbe precipitant.

1.2 Culture medium for toxin production. _ Under no circumstances may horse meat or any

allergenic derivative from a horse protein be lCsed io the culture medium for toxin produc-

tion. Ukewise. .Berna and Witte peptones are excluded from use in the medium because of

their pronounced allergenic propettes. Preference shall he given to proven nOllallergenic
ingredients. as fat as practicable. Consideration shall be given toward avoidig media
containing human blood group specific substances. lds recòmmended .that these sub-
stances be avoided 'entirely.

1.3 Pf?tency of the parent toxin. . The parent toxin from which diphtheria toxoid is made

shall have an L+ dose of not more thao.0.20 mI. or an MLD of Dot more than 0.0025 ml.

2. PLAIN DlPHTHBRIA TOXOID

2.1 Formaldebyde for detoxification. . The formaldehyde used for detoxification i~ calculated
on the ba.si.s of a solution of formaldehyde containi ng not less than 37.0 percent of
CHzO. The smallest amount which wil bring about complete detoxicatiori as requred
under section 2.2 and within the ~eneraly accepted interval of time .shall be used.
Since the amount of formaldehyde re.quired is dependent upon the compC?sition of tbe
medium used, it is essential to establish the minimum needed for each medium. In any
event the amount originally added must not adversely affect the antigenic qualty of the

product nor result in a residual of free formaldehyde in the finished productin excess of
the .permssible amount. This permissible residual must not exceed 0.-02 percent of free
formaldehyde, 'CHzO, or 0.05 percent of solntion of formaldehyde containing 37.0 percent

of formaldehyde.

2.2 Test for detoxification. - A volume representing not less than five times the greatest

volume intended for any individual human injection, but nodess than 2.0 mI., when
injected 'subcutaneously into gwnea pigs weighing 300 'to 400 grams. shal cause .no
evidence of diphtheria toxi poisoning (extensive necrosis,.paralysis, or specific death)
.at any time during a 300day period. The anmals '.shall be observed at least daiy. No
anmal dying during the 3o:day observation period shal 'Show signs of diphtheria toxin
poisoning on necrop.sy. A suffcient number of test animals .shall be injected to irrsure
complete records on at least 4 animals.

"...2.3. Test for a1Jt8J!nicity on'plain ,toxoid.. At least 10 guinea pigs weighing 270 to '320 na
-each at the 'beginnng" of tbe test, and sex at 'random, shall each rc¿eive a's a'subcutaneous
injection not more tban one-sixtb the volume of plai toxoid which" is to be recommended
for the lot under test as the total human immunizing dose (section 5.2). At the expiration
of not more than 6 weeks each of the test animal's shal be challenged subcutaneously with
not less than 10,MLD of a 'stable diphtheria toxin contained in a 2 ml. volume. Eighty per-

r ) cent of all of the anmals :challenged (not less than 10 anmals) shall .survive Jor at It:a.st
..j 10 days. The toxicity of the chalenge toxin dilution used -shall be confirmed by_the injec-

.tion of 2 mi. of a 1: 10 dilution of the challenge dose ,into each of 2 or more guinea pigs
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weighing 250 grams:! 10 percent. Each toxin control guinea pig -shall die of diphtheria
toxin poisoning. within an average time of not more than 4: days. The gross pathology
present is principaly necrosis.or e:itelisivè oedema at the site of injection, congestion

and injection of the adrenals, and .an increased amount of pleural and peritoneal serouseXu.date. .
...3. .ALUM P-R-ECIPflAT£.D DIPHTHERIA-TOXQlD

3.1 Quantit)' of alum allowed. . Alum used for the preparation of alum 'pre.cpitated .diphtheria.
toxoid'shall be not le-ss than 99.5 percent pure' potassitim alum, Al K(S04ih.12H20. 'The
fini.shed .toxoid -shall contain not more than 15 mg. of alum in any individual human injec-
tion as determined by analysis of the finished product. In lieu of such analysis the
amount shall not be more tha.n a calculated 20 mg. based on the a:ssumptiOÐ that the ~otal
amount added is recovered -in the finished product. When alumnum is used in any other
form the' permissible amount shall not exceed the amount permitted when.it is used as
potassium alum. ln al instances the amount of aluminum used 'shal be the minimum

needed to accomplish the purpose intended.

3.2 Quality. of the parent plain toxoid. . Precipitated diphtheria toxoid shall be prepared

only from plain toxoid which meets aU of the minimum requirements lor plai~ toxoid
except that it need not necessaril) ~qual the antigenic value required of plain toxoid.
Neither is it required that an anugenicity test be made on the parent plain toxoid since

this test is s~bsequendy required on the precipitated product before release.

3.3 Test jor antigenicity on precipitated to%oid. . A volume of precipitated diphtheria toxoid,

representing not more than one-half the volume which is to be recommended-for the lot ,..'

under test a.s the total human immunizing dose. (section 5.2), when injected "Subcutane- ~
olCsly into norm.al guinea pigs weighig 500 grams :l 10 percent shall produce at lea.st 2,
units of antitoxin per milliter of .serum in. not more than 4: weeks in an alquot.serum-pool
from not less than.4 guinea 'pigs. lrrespective of the number of guinea pigs'used in the

test the serum-pool must contain alquot portons of serum .from all anmals suriving the
immunization period. The unitage of the pooled serpm is determined by mixing it with
test toxin and injecting the' mixtue into at least 2 guinea 'pigs. The L+ dose of the toxin

.shall be determined against the N. I. H. standard antitoxin in at least 2 guinea-pigs.

3.4 Volume in the final cOTJtainer. . The final container of precipitated diphtheria toxoid
shall contain enough material.to deliver not more than 5 complete human immunizing dose's,

regardless of the volume de'Sgnated for each injection.

4. ADDITIONAL SPBCIFIC TESTS ON THE PRODUCT

4.1 Identity test. . A specific identity test shall be made'on the contents of a final container

which has beeii .selected at random from each fillng of each lot or porton of a lot.

4.2 Safety test. . A safety test shall be made on the contents of a final container selected at

random from each filing of each lot or porton of a lot. The parenteral injecuon of the

maximum volume tolerated bue not more than 0.5 ml. for mice.weighing approximately 20
grams each and 5.0 ml. for guinea pigs weighing approximately 350 grams each shall cause
neither significant symptoms nor death. At least 2 animal's of each .species are used and

the observation period is not le'Bs than 7 days.
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Sterilty test. . Tests .shal be made on final containers .selected at random after each

filing from each lot. Three containers .shall be te.sted if the total filled is 100 or less
and then one additional container for eilch 50, but not more than 10 final containers need
be tested. The volume to be tested .shall be the maxmum volume recommended for any
individual human injection but in no instance less than 1 ml. The culture is made in one

or more tubes of fluid thioglycollate medium and incubation is at 35° to ~7" C. with
c~'servatiQ.r' f;:¡ not less ths. 7, days. For additional information refer to ,the Me,m.oran-...c,

dum of Detais.
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Test for Presence of Blood Group Specific Substances. . As a control on the method of
preparation, a .sample of a bulk or fini.sbed lot of toxoid'shal be tested to insure that the

toxoid contains less than 0.004 mgms. of -Blood 'Group A Sub-stance per mL. and less than

0.08 mgms. of Blood Group .D Substance per ml. The method of test may be that which is

attached to thi.s amendment or any other method which provides 'similar jnformation. Tests
of this. type shoulä be made on a .series of lots to establish that the methoa 'of production

insures a product meeting these requirements, but when the method has .beén established

it is not necessary that every lot be tested. .\\henever a change is made in the production

method it is nece'ssary that the new method be established as satisfactory in this .tegard.
(See Appendix .B).

5. GENBRAL RBQUIRBMENTS

5.1 Preservative, . It is required that the finished product contain a pre'servative. However,.

the use of a pheiialoid compound is not permitted.

5.2 Dose.. The.recommended individual human injection 'shell be not less thBD 0.5 ml. and
not more than 1.0 mi. The total human immunzig dose'recl?mmended for plain diphtheria
toxoid 'shal be not less than:3 individual human injections, the total volume of which
"Shal he 6 times the volume used in .section 2.3 for determinig antigenicity. The interval
hetweea-injections of the plain toxoid -should preferably be',3 to -4 weeks. The total
human immunizig dose recommended .for precipitated diphtheria toxoid -shall- be 2 indi.
vidual hUl1an injection's, .the total volume of which 'Shall be 2 times the volume u'sed in
section 3.3 for determining antigenicity. The interval between injections of the precipi-
tated material 'should preferably be .4 to 6 weeks.

5.3 Labeling.. The labeling of plain and precipitated diphtheria toxoid complie's with the
requrements detailed i.n the regulations.

5.4 Dating. _ The expiration date of diphtheria toxoid is 2 years from the date of manufacture

or date of issue. The date of manufacture, for dating purposes; is the date of last pa-ssing
a satisfactory potency test. The date of issue may be 1 year after the date of manufacture

provided storage is at not over 5° C. Freezin,g is not recommended.

5.5 The recommended .storage temperature to be 'stated on
"Keep at 2° to 10° C. (35.6° to 50° F.)."

the label for the datingStorage.
peri~d is:

5.6 Requirements for release. - Distribution of the product shall be withheld pending a te-
lease from the National lnstitutes of Health. For this purpose the followi.ng shall be

'submitted:
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a) Po 50 ml. sample which -shall be representative of the enure lot.

b) li protocol similar in form to the sample shown in Appendix A and giving the

information indicated. A protocol in a trial porton of a lot of either plain or
precipitated toxoid shall not constitute vald evidence..

6. DlPHTHEIll' TOXOID IN MUL TIPLE ANTIGBNS

6.1 Permissible combinations. . A multiple antigen preparation will be accepted for license,
8:S it relates to the diphtheria toxoid component, provided; that the antigenic value of the
'diphtheria toxoid present in the finished preparation is not le'ss than the total human
immunizing dose recommended'in section 5.2, that the interval between the first and last
injections is not less than the illerval recommended -in section 5.2, and'that the volume

of diphtheria toxoid in any individual injection is not more than 1.0 mi. However, the
total immunizig.dose of toxoid may i?e divided into more individual injections than are
recommended -in -section 5.2 if the othet antigens present'make this necessary.

6.2 Antigenicity test on toxoid in multiple ariigens.. The antigenicity test on diphtheria
toxoid in,a multiple antigen product may be performed either before or after the introduc-
tiOD of the toxoid into the mixture, except that if the effect of the mixing on the antig-enic

value of the toxoid is not known, or if it is known to cause a chani;e in the antigenic
value, the antigenicity test must be applied after-be mixture has been made and adjusted
to its final volume.

6.3 Volume of the multiple antigen injection. . The volume. of the individual human injection

will be influenced by its composition. 'l-owever, the volume .shall not be less than 0.5 mL.

and whenever fea.sible not more .than 1.0 ml.

Volume of tbe multiple antigen final containeT. . Final container of a multiple antigen
containing a precipitated antigen .'shall contain enough material to deliver not more thaD
5 complete human immunizing dases, regBtdless of the volume designated .fonhe individ-ual human injectioa. '.

6.5 Dating of the multiple antigen. . The dating of the multiple antigen and the establishment

of the date of manufaccute and date of issue is detf'rmined by the antigen component
having the most restrictive requirements.

6.4

6.6 Requiremeflt for release for multiple antigens. . Release of multiple antigen product's fol-

lows the procedure,pre'scribed in section 5.6. The.protocol'should include:

a) The lot number

b) The date of last sati.sfactory potency test or National lnstitutes of Health. release

c) The volume of each antigen entering the multiple product

d) The lot number of the resulting multiple antigen

e) Reports of the .antigenicity tesrs mentioned in section 6.2 if thes are required by
the method of processing or if performed through choice by the manufacturer

f) The number of individual injections in the total immunizing human do'se

g) The volume of each injection.
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APPENDIX .\

Release Protocol for Plain Toxoid

1. Manufacturer: Lot:Date:

2. Plain-Toxoid Production:

.Batch nurn bers

General production items:

a. MLD value per 001.

b. L+ value per 001.

c. Lf value per mi.

d. Percent formaldehyde (CHiD) added

e. Percent residual CHzo' remaining

f. Volume of human injection

3. Test for Detoxification (Guinea pigs weighing 300.400 8m.):

a. No. g. pigt" used: Dose: No. days observed:

b.. No. g. pigs surviving the ful .3day period:

c. No. g. pigs -iying from other causes, recorded as .survival days:

~. Test fOT Antigenicity (G pigs weighing 270.320 g. J,:

a. No. g. pigs used: Toxoid dose:. lnterval before challenge: days

b. Total challenged: Death's with days .survived:

c. Percent of aU chalenged g. pigs -surviving:

d. No. of challenged g. pigs gaining weight: No. losing weight:

e. Toxicity of challenge toxin: g. pigs .surived: hours

5. Has the lot passed .sadsfactory tests for: Safety? Identity?

Sterility?

6. Remarks:

(To be -signed by responsible operator)
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APPENDIX B

METHOD FOR DETERlilMTlON OF BLOOD GROUP SPECIFIC SUBSHNCES IN TOXOIDS

'I Blood Group A Subsia.nc~

i.

'j

1. Toxoid:.. -,' -'... , -,-. ...' ....,

Dilutions are prepared in 'S.alne starting at 1:2 and increasing at three-fold increments
until an end point is obtained. 0.1 mI. of each dilution is added to each tube.

2. Control:

Dilutions of" a control preparation. .containing 1 mg. of .Blood Group A .Substance per ml.

ace prepared in the same mannet as the dilution? of toxoid. The Blood group A Substance
dilutions .should cover the range 200-601800-5.400.

3. Anti -A Blood Grouping Serum:

)

To each tube containing the toxoid dilutions and the diutions of Blood 'Group 0 .Sub-

'stance is added 0..1 ml. of blood grouping .serum diuted' to contain two test dases of antibody.

One test dose of antibody is defined as the highest of two-fold diutions of'serum whiçh wil pro~
duce 4- agglutnation when 0.1 mI. of serum diution and 0.1 ml. of 1% human A cells ace mixed

and held 15 minutes at room temperature. The degree of agglutination is read after centrifuging the
mixtures for one minute at 1500 RPM.

4. Test:

The mixtures are held at room temperature for 10 minutes. Then 0.1 mI. of 1% 'slCspen-

.sion of human A cells is added and the mixuires held 15 minute.s at room temperature. The degree
of agglutination is read as in the titration of the .Anti-,A .Blood 'Groi~ping Serum.

5. Result:

The titer of .A, Substance in the toxoid is recorded as the numbet'of milgrams of A
Substaiice in 1 mI. of toxoid. This is calculated by dividing the highest dilution of toxoid which
'shows inhibition of hemagglutination with the highest dilution of the control.Blood .Group A

Substance which shows similar inhibition of hemagglutination.

Blood Group B Substance

In testing for Blood 'Group B Substance in toxoid, a simila,r procedure is followed. In this

instance, the dilutions or the control Blood Group 'E Substance cover the range ~27-Bl-24,729
and the appropriate Group B reagents are used.

A control preparation of ,Blood Group Substances ,A and .B may be obtained by making request to
the Division of .Biologics Standards.




