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Record access procedures :
Same as Notification Procedure. 

Contesting record procedure :
Content of these records may be set­

tled with the system manager. If this is 
unsatisfactory to the individual, the per­
son may appeal in writing to: Privacy 
Act Officer, UAD-60 Urban Mass Trans­
portation Administration Room 4116, 
Nassif Building 400 7th Street, SW., 
Washington, D.C. 20690.
Record source categories :

Names of individuals who have at­
tended past R&D Priorities Conferences 
and individuals who have requested 
copies of the proceedings.

IFR Doc.77-400 Piled 1-6-77;8 :45 am}

DEPARTMENT OF THE TREASURY
Office of the Secretary

D EBT MANAGEMENT ADVISORY 
COM M ITTEES

Change of Name of Treasury Advisory 
Committee

In reference to the published Notice 
of December 17, 1976 (41 PR 55765) re­
garding the January 25 and 26, 1977 
meetings of Treasury debt management 
advisory committee meetings, it should 
be noted that the name of the Securities 
Industry Association, Government Secu­
rities and Federal Agencies Committee 
has been changed to the U.S. Govern­
ment and Federal Agencies Securities 
Committee of the Public Securities Asso­
ciation.

Edwin H. Yeo, III,
Under Secretary for 

Monetary Affairs. '
January 3,1977.

[PE Doc.77-559 Filed l-6 -7 7 ;8 :4 5  am]

[TDO No. 190-1 Rev.]
DEPUTY ASSISTANT SECRETARY (TAX 

LEGISLATION), ET AL.
Delegation of Authority To  Approve 

Internal Revenue Regulations
By virtue of the authority vested in 

the Secretary of the Treasury, which au­
thority has been delegated to me as As­
sistant Secretary (Tax Policy) by, Treas­
ury Department Orders No. 150-41 and 
No. 190 (Revised), the authority to ap­
prove regulations relating to the internal 
revenue laws is redelegated as follows:

1. To the Deputy Assistant Secretary 
(Tax Legislation). This authority may be 
exercised by him in his own capacity and 
under his own title, and .he shall be re­
sponsible for referring to the Assistant 
Secretary (Tax Policy) any regulations 
on which action should be appropriately 
taken by him.

2. To the Tax Legislative Counsel, but 
only if the positions of Deputy Assistant 
Secretary (Tax Legislation) and Deputy 
Assistant Secretary (Tax Analysis) are 
both vacant and the Assistant Secretary 
(Tax Policy) is away from Washington, 
D C. This authority shall not be exer-

V
cised by the Tax Legislative Counsel if in 
his judgment the regulation should be 
approved by the Assistant Secretary 
(Tax Policy). .

3. The authority delegated herein to 
the Tax Legislative Counsel may be ex­
ercised by the Deputy Tax Legislative 
Counsel, in his own capacity and under 
his own title, but only if there is a va­
cancy in the position of Tax Legislative 
Counsel.

Treasury Department Order No. 190-1, 
dated January 8, 1973, is rescinded ef­
fective this date.

December 29, 1976.
.Charles M. Walker,

Assistant Secretary (Tax Policy ).
[PR Doc.77-565 Piled 1-6-77;8 :45 am]

INTERSTATE COMMERCE 
COMMISSION
[Notice No. 229]

Assignment of Hearings
January 4, 1977.

Cases assigned for hearing, postpone­
ment, cancellation or oral argument ap­
pear below and Will be published only 
once. This list contains prospective as­
signments only and does not include 
cases previously assigned hearing dates. 
The hearings will be on the issues as 
presently reflected in the Official Docket 
of the Commission. An attempt will be 
made to publish notices of cancellation 
of hearings as promptly as possible, but 
interested parties should take appropri­
ate steps to insure that they are notified 
of cancellation or postponements of 
hearings in which they are interested.
MO 136897 (Sub No. 19), Swift Transporta­

tion Co., Inc. now being assigned March 2, 
1977 (1 day) at Los Angeles, California in 
a hearing room to be later designated.

MC 142071 Sub 1, American Terminal, Inc. 
now assigned February 1,1977 at the Offices 
of the Interstate Commerce Commission 
in Washington, D.C. is cancelled, applica­
tion dismissed.

MO 119632 Sub 66, Reed Lines, Inc. now as­
signed Jannary 31, 1977 at Columbus, Ohio 
is cancelled, application dismissed.

MC—P 12811, Chicago-St. Louis Transport, 
Inc.— Purchase— Airline Cartage, Inc. and 
MC 134493 Sub 2, Chicago-St. Louis Trans­
port, Inc., now being assigned March 21, 
1977 (1 week), at Chicago, 111., in a hear­
ing room to be later designated.

M X 134922 (Sub-192), B. J. McAdams, Inc.', 
now being assigned March 15, 1977 (1 day), 
at Columbus, Ohio; in a hearing room to 
be later designated.

MC 134150 (Sub-7), Southwest Equipment 
Rental, Inc., dba Southwest Motor Freight, 
now being assigned March 16, 1977 (1 day) 
at Columbus, Ohio; in a hearing room to 
be later designated.

MC 41406 (Sub-54), Artim Transportation 
System, Inc.; MC 95876 (Sub-188), Ander­
son Trucking Service, Inc; MC 106674 (Sub- 
208), Schilli Motor Lines, Inc.; MO 112304 
(Sub-111), Ace Doran Hauling & Rigging 
Co.; MC 117068 (Sub-No. 70) . Midwest Spe­
cialized Transportation, Inc.; MC 119774 
(Sub-90), Eagle Trucking Company; MC 
120737 (Sub-40), Star Delivery & Transfer, 
Inc.; MO 123407 (Sub-313), Sawyer Trans­
port, Inc.; MO 138144 (Sub-12), Fred Olson 
Co., Inc. and MC 138741 (Sub-22), E. K. 
Motor Service, Inc., now being assigned

March 17, 1977 (2 days) at Columbus, Ohio, 
in a hearing room to be later designated. 

MC 33641 (Sub-126), IML Freight, Inc., now 
assigned January 10, 1977 at Boise, Idaho, 
will be held in Room 429 Federal Build­
ing, 550 West Fort Street; instead of Owy­
hee Plaza Hotel, 11th & Main Streets.

MC 140146 Sub 4, Jeffery P. Jenks, dba 
Jenks Cartage Co. now assigned January 
14, 1977 at Columbus, Ohio and. will be 
held in Room 235, Federal Office Building, 
85 Marconi Boulevard.

MC 119632 Sub 68, Reed Lines, Inc. now as­
signed January 12, 1977 at Columbus, Ohio 
and will be held in Room 235, Federal Of­
fice Building, 85 Marconi Boulevard.

MC 138991 Sub 14, K.J. Transportation, Inc., 
now assigned January 13, 1977 at Colum­
bus, Ohio and will be held in Room 235, 
Federal Office Building, 85 Marconi Boule­
vard.

MO 124939 Sub 9, Food Haul, Inc. now as­
signed January 11, 1977 at Columbus, Ohio 
and will be held in Room 235, Federal Office 
Building' 85 Marconi Boulevard./- - 

AB 19 Sub 19, Baltimore and Ohio Railroad 
Company Abandonment Portion of the 
Ohio and Little Kanawha Branch Between 
Relief and Philco, in Muskingum, Morgan 
and Washington Counties, Ohio now as­
signed January 17, 1977 at McConnelsville, 
Ohio and will be held at the Courthouse, 
19 East Main Street.

MO 136899 (Sub-18), Higgins Transportation 
Ltd., now assigned February 23, 1977 at 
Chicago, Illinois; will be held in Room 1319 
Everett McKinley Dirksen Building, 219 
South Dearborn Street.

MC 123407 (Sub-306), Sawyer Transport, 
Inc., now assigned February 24, 1977 at 
Chicago, Illinois; will be held in Room 
1319 Everett McKinley Dirksen Building, 
219 South Dearborn Street.

MO 118159 (Sub-176), National Refrigerated 
Transport, Inc., now assigned February 28, 
1977 at Chicago, Illinois; will be held in 
Room 1319 Everett McKinley Dirksen 
Building, 219 South Dearborn Street.

MC 119657 (Sub-22), George Transit Line, 
Inc., now assigned March 1, 1977 at Chi­
cago, Illinois, will be held in Room 1319 
Everett McKinley Dirksen Building, 219 
South Dearborn Street.

MC 123407 (Sub-309), Sawyer Transport, 
Inc., now assigned March 3, 1977 at Chi­
cago, Illinois; will be held in Room 1319 
Everett McKinley Dirksen Building, 219 
South Dearborn Street.

MC 135518 Sub 4, Everett Trucking, Inc. now 
being assigned February 14, 1977 (1 week) 
at San Francisco, California in a hearing 
room to be later designated.

FD 28322, Chicago, South Shore and South 
Bend Railroad Discontinuance of all Pass­
enger Train Service, now being assigned 
continued hearing January 17, 1977 (1 day) 
at Chicago, Illinois; in Court Room 1903 
Everett McKinley Dirksen Building, 219 
South Dearborn Street.

Robert L. Oswald,
Secretary.

[FR Doc.77-630 Filed l-6 -7 7 ;8 :4 5  am]

[Arndt. No. 2 to Exemption No. 126]

EXEMPTION UNDER PROVISION OF RULE 
19 OF TH E  MANDATORY CAR SERVICE 

. RULES ORDERED IN EX PARTE NO. 241
To All Railroads: Upon further con­

sideration of Exemption No. 126 issued 
June 28,1976.

It is ordered, That under authority 
vested in me by Car Service Rule 19, 
Exemption No. 126 to the Mandatory Car 
Service Rules ordered in Ex Parte No. 241
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be, and it is hereby, amended to expire 
March 31,1977.

This amendment shall become effective 
December 31,1976.

Issued at Washington, D.C., December 
26,1976.

I nterstate C ommerce 
C o m m iss io n ,

L e w is  R . T eeple,
Agent.

[PR Doc.77-627 Piled 1-6-77:8 :45 am]

[Arndt. No. 5 to Corrected Exemption No. 104]

EXEMPTION UNDER PROVISION OF RULE
19 OF T H E  MANDATORY CAR SERVICE
RULES ORDERED IN EX PARTE NO. 241
Upon further consideration of Cor­

rected Exemption No. 104 issued October 
7,1975.

It is ordered, That under the authority 
vested in me by Car Service Rule 19, 
Corrected Exemption No. 104 to the 
Mandatory Car Service Rules ordered in 
Ex Parte No. 241, be, and it is hereby, 
amended to expire March 31, 1977.

This amendment shall become effective 
December 31,1976.

Issued at Washington, D.C., December 
23,1976.

I nterstate C ommerce 
C o m m iss io n ,

L e w is  R. T eeple,
Agent.

[PR Doe.77-628 Piled 1-6-77;8 :45 am]

[Arndt. No. 8 to Exemption No. 95]

EXEMPTION UNDER PROVISION OF RULE 
19 OF T H E  MANDATORY CAR SERVICE 
RULES ORDERED IN EX PARTE NO. 241
To: Bessemer and Lake Erie Railroad 

Company, Norfolk and Western Railway 
Company. Upon further consideration 
of Exemption No. 95 issued February 5, 
1975.

It is ordered, That, under the authority 
vested in me by Car Service Rule 19, 
Exemption No. 95 to the Mandatory Car 
Service Rules ordered in Ex Parte No. 
241, be, and it is hereby amended to ex­
pire March 31, 1977.

This amendment shall become effective 
December 31,1976.

Issued at Washington, D.C., Decem­
ber 23, 1976.

Interstate C ommerce 
C o m m issio n ,

L e w is  R . T eeple,
Agent.

[FR D oc.77-629 'Filed l-6 -7 7 ;8 :4 5  am]

FOURTH SECTION APPLICATION FOR 
RELIEF

January  4, 1977.
An application, as summarized below, 

has been filed requesting relief from the 
requirements of Section 4 of the Inter­
state Commerce Act to permit common

carriers named or described in the appli­
cation to maintain higher rates and 
charges at intermediate points than 
those sought to be established at more 
distant points.

Protests to the granting of an appli­
cation must be prepared in accordance 
with Rule 40 of the General Rules of 
Practice (49 CFR 1100.40) and filed on 
or bef ore January 24» 1977.

FSA Ño. 43294—Pipeline Rates—Pe­
troleum, Products from the Southwest. 
Filed by William Pipe Line Company, 
(No. 8), for interested carriers. Rates on 
petroleum products, as described in the 
application, from specified points in 
Kansas, Oklahoma, and Texas, to speci­
fied points in Missouri, Iowa, and Illinois.

Grounds for relief—Market and car­
rier competition.

Tariffs—William Pipe Line Company 
tariffs Nos. 6, 3-B, and 4» I.C.C. Nos. 8, 
10, and 5. Rates are published to become 
effective on February 1, 1977, and later.

By the Commission.
R obert L. O sw ald , 

Secretary.
[FR Doc.77-632 Filed 1 -6-77;8 :45 am]

[Notice No. 1}
MOTOR CARRIER TEMPORARY 

AUTHORITY APPLICATIONS
January  4„ 1977.

The following are notices of filing of 
applications for temporary authority 
under section 210a(a) of the Interstate 
Commerce Act provided for under the 
provisions of 49 CFR 1131.3. These rules 
provide that an original and six (6) 
copies of protests to an application may 
be filed with the field official named in 
the F ederal R egister publication no later 
than the 15th calendar day after the 
date the notice of the filing of the ap­
plication is published in the F ederal 
R egister . One copy of the protest must 
be served on the applicant, or its au­
thorized representative, if any, and the 
protestant must certify that such service 
has been made. The protest must 
identify the operating authority upon 
“MC” docket and “Sub” number and 
quoting the particular portion of au­
thority upon which it relies. Also, the 
protestant shall specify the service it can 
and will provide and the amount and 
type of equipment it will make available 
for use in connection with the service 
contemplated by the TA application. The 
weight accorded a protest shall be gov­
erned by the completeness and pertinence 
of the protestant’s information.

Except as otherwise specifically noted, 
each applicant states that there will be 
no significant effect on the quality of 
the human environment resulting from 
approval of its application.

A copy of the application is on file, and 
can be examined at the Office of the 
Secretary, Interstate Commerce Com­
mission, Washington, D.C., and also in 
the ICC Field Office to which protests 
are to be transmitted.

M otor C arriers of  P roperty

No. MC 35807 (Sub-No. 65TA), filed 
December 21, 1976. Applicant: WELLS 
FARGO ARMORED SERVICE CORPO­
RATION, P.O. Box 4313, Atlanta, Ga. 
30302. Applicant’s representative: David
E. Wells (same address as applicant). 
Authority sought to operate as a contract 
carrier, by motor vehicle, over irregular 
routes, transporting: Currency, coin se­
curities and other negotiable instru­
ments, between Salt Lake City, Utah and 
the cities of Ontario, Nyssa and Vale, 
Oreg., under a continuing contract with 
Federal Reserve Bank of San Francisco, 
for 180 days. Applicant has also filed an 
underlying ETA seeking up to 90 days 
of operating authority. Supporting ship­
per: Federal Reserve Bank of San 
Francisco, 400 Sasome St., San Fran­
cisco, Calif. 94120. Send protests to: 
William L. Scroggs, District Supervisor, 
1252 W. Peachtree St., N.W., Room 546, 
Interstate Commerce Commission, At­
lanta, Ga. 30309.

No. MC 44639 (Sub-No. 90TA), filed 
December 20, 1976. Applicant: L. & M. 
EXPRESS COMPANY, INC., 220 Ridge 
Road, Lyndhurst, N.J. 07071. Applicant’s 
representative: Robert B. Russell (same 
address as applicant)., Authority sought 
to operate as a common carrier, by motor 
vehicle, over irregular routes, transport­
ing: Wearing apparel and materials and 
supplies used in the manufacture of 
wearing apparel (except commodities in 
bulk), between Dublin, Independence 
and Rural Retreat, Va., on the one hand, 
and on the other, Lyndhurst, N.J., and 
New York, N.Y., Applicant intends to in­
terline at Lyndhurst, N.J., and New York, 
N.Y., for 180 days. Supporting Shipper: 
Danskin Inc., State St., opposit Chestnut 
St., York, Pa. 17403. Send protests to: 
Julia M. Papp, Transportation Assistant, 
Interstate Commerce Commission, 9 
Clinton St., Newark, N.J. 07102. ^

No. MC 46313 (Sub-No. 14TA), filed 
December 21, 1976. Applicant: SUHR 
TRANSPORT, 117 Park Drive South,
P.O. 1717, Great Falls, Mont. 59401. Ap­
plicant’s representative: H. H. Lowthian, 
Jr. (same address as applicant). Author­
ity sought to operate as a common car­
rier, by motor vehicle, over irregular 
routes, transporting: Cement; hydraulic, 
masonry, mortar, natural or Portland, in 
bulk and in bags, from Montana City* 
Mont., to points in Duchesne, Uinta, 
Daggett and Summit Counties, Utah, for 
180 days. Applicant has also filed an un­
derlying ETA seeking up to 90 days of 
operating authority. Supporting shipper:
F. E. Heiser, Assistant Manager, Traffic- 
Marketing Services, Rocky Mountain 
Division, Kaiser Cement & Gypsum Cor­
poration, 515 N. Sanders, Helena, Mont. 
59601. Send protests to: Paul J. Labane, 
District Supervisor, Interstate Com­
merce Commission, 2602 First Ave., 
North, Billings, Mont. 59101.

No. MC 64932 (Sub-No. 570TA), filed 
December 21, 1976. Applicant: ROGERS 
CARTAGE CO., 10735 S. Cicero Ave., Oak
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Lawn, 111. 60453. Applicant’s representa­
tive: William F. Farrell (same address as 
applicant). Authority sought to operate 
as a common carrier, by motor vehicle, 
over irregular routes, transporting: 
Maleic anhydride, in bulk, in tank vehi­
cles, from the plantsite of Ashland 
Chemical Co., at or near Neal, W. Va., to 
points in Illinois, Indiana, Michigan, 
Missouri, Ohio and Wisconsin, for 180 
days. Supporting shipper: Ashland 
Chemical Company, William A. Thomp­
son, Assistant, Traffic Manager, P.O. Box 
2219, Columbus, Ohio 43216. Send pro­
tests to: Patricia A. Roscoe, Transporta­
tion Assistant, Interstate Commerce 
Commission, Everett McKinley Dirksen 
Bldg., 219 S. Dearborn St., Room 1386« 
Chicago, HI. 60604.

No. MC 82841 (Sub-No. 202TA), filed 
December 21, 1976. Applicant: HUNT 
TRANSPORTATION, INC., 10707 I St., 
Omaha, Nebr. 68127. Applicant’s repre­
sentative: William E. Christensen (same 
address as applicant). Authority sought 
to operate as a common carrier, by motor 
vehicle, over irregular routes, transport­
ing: Lumber, from Belle Fourche, S. 
Dak., to points in Texas, for 180 days. 
Applicant has also filed an underlying 
ETA seeking up to 90 days of operating 
authority. Supporting shipper: John C. 
Mares, President, Southwestern Sales, 
Inc., P.O. Box 14703. Send protests to: 
Carroll Russell, District Supervisor', In­
terstate Commerce Commission, Suite 
620, 110 N. 14th St., Omaha, Nebr. 68102.

No. MC 103051 (Sub-No. 385TA), filed 
December 21, 1976. Applicant: FLEET 
TRANSPORT COMPANY, INC., 934 
44th Ave., North, P.O. Box 90408, Nash­
ville, Term. 37209. Applicant’s represent­
ative: Russell E. Stone (same address as 
applicant). Authority sought to operate 
as a common carrier, by motor vehicle, 
over irregular routes, transporting: 
Liquid arsenic acid, in bulk, in tank ve­
hicles, from Bonham, Tex., to Conley, 
Ga., for 180 days. Applicant has also filed 
an underlying ETA seeking up to 90 days 
of operating authority. Supporting ship­
per: Koppers Company, Inc., 850 Kop- 
Pers Bldg., Pittsburgh, Pa. 15219. Send 
protests to: Joe J. Tate, District Super­
visor, Bureau of Operations, Interstate 
Commerce Commission, Suite A-422 
U.S. Courthouse, 801 Broadway, Nash­
ville, Tenn. 37203.

No. MC 107515 (Sub-No. 1043TA), 
filed December 22, 1976. Applicant: RE­
FRIGERATED TRANSPORT CO., INC., 
P.O. Box 308, 3901 Jonesboro Road, S.E., 
Forest Park, Ga. 30050. Applicant’s rep­
resentative: Alan E. Serby, Suite 375, 
3379 Peachtree Road, N.E., Atlanta, Ga. . 
30326. Authority sought to operate as a 
common carrier, by motor vehicle, over 
irregular routes, transporting: Meats, 
meat products, and meat by-products, as 
described in Section A of Appendix I to 
the report in Descriptions in Motor 
Carrier Certificates, 61 M.C.C. 209 and 
766 (except commodities in bulk), in ve­
hicles equipped with mechanical refrig­
eration, from the plantsite and facilities

of Landy of Wisconsin, Inc., Eau Claire, 
Wis., to points in Arizona, California, 
New Mexico, Oregon and Washington, 
for 180 days. Supporting shipper: Landy 
of Wisconsin, Inc., P.O. Box 1265, Eau 
Claire, Wis. 54701. Send protests to: 
William L. Scroggs, District Supervisor, 
Interstate Commerce Commission, 1252 
W. Peachtree St., N.W., Room 546, At­
lanta, Ga. 30309.

No. MC 107515 (Sub-No. 1044TA), 
filed December 21, 1976. Applicant: RE­
FRIGERATED TRANSPORT COM­
PANY, INC., P.O. Box 308, 3901 Jones­
boro Road, S.E., Forest Park, Ga. 30050.. 
Applicant's representative: Alan E. 
Serby, Suite 375, 3379 Peachtree Road, 
N.E., Atlanta, Ga. 30326. Authority 
sought to operate as a common carrier, 
by motor vehicle, over irregular routes, 
transporting: Meats, and meat products 
and meat by-products, as described in 
Section A of Appendix I to the report 
in Descriptions in Motor Carrier Certif­
icates, 61 M.C.C. 209 and 766 (except 
commodities in bulk), in vehicles 
equipped with mechanical refrigeration, 
from the plantsite and facilities of Landy 
of Wisconsin, Inc., Eau Claire, Wis., to 
points in Georgia, North Carolina, South 
Carolina, Tennessee, Florida, Louisiana, 
and Texas, for 180 days. Applicant has 
also filed an underlying ETA seeking up 
to 90 days of operating authority. Sup­
porting shipper: Tandy of Wisconsin, 
Inc., P.O. Box 1265, Eau Claire, Wis. 
54701. Send protests to: William L. 
Scroggs, District Supervisor, Interstate 
Commerce Commission. 1252 W. Peach­
tree St., N.W., Room 546, Atlanta, Ga 
30309.

No. MC 109533 fSub-No. 83TA), filed 
December 20, 1976. Applicant: OVER- 
NITE TRANSPORTATION COMPANY, 
1000 Semmes Ave., Richmond, Va. 23224. 
Applicant’s representative: C.„H. Swan­
son, P.O. Box 1216, Richmond, Va. 23209. 
Authority sought to operate as a com­
mon carrier, by motor vehicle, over reg­
ular routes, transporting: General com­
modities (except those of unusual value, 
Classes A and B explosives, household 
goods as described by the Commission, 
commodities in bulk and those requiring 
special equipment), serving the plant- 
site of Johnson Controls, Inc., located at 
or near Georgetown, Ky. Applicant in­
tends to tack its existing authority with 
MC 109533 (Sub-No. 42). Applicant also 
intends to interline at Atlanta, Ga.; 
Birmingham, Ala.; Charleston, W. Va.; 
Baltimore, Md.; Richmond, Va.; Char­
lotte, N.C., Jacksonville, Fla.; Louisiana, 
Ky., and Memphis, Tenn., for 180 days. 
Supporting shipper: Johnson Controls, 
Inc., James R. Hoogenboom, Traffic Man­
ager, P.O. Box 544, Georgetown, Ky. 
40324. Send protests to: Paul D. Collins, 
District Supervisor, Bureau of Opera­
tions, Room 10-502 Federal Bldg., 400 N. 
8th St., Richmond, Va. 23240.

No. MC 110988 (Sub-No. 337TA), filed 
December 21, 1976. Applicant: SCHNEI­
DER TANK LINES, INC., 200 W. Cecil 
St., Neenah, Wis. 54956. Applicant’s rep­
resentative: Neil DuJardin, P.O. Box

2298, Green Bay, Wis. 54306. Authority 
sought to operate as a common carrier, 
by motor vehicle, over irregular routes, 
transporting: Liquid ferrous chloride, 
from Monroe, Ohio, to the facilities of 
K. A. Steel Chemicals, Inc., located at or 
near Gary, Ind., and Lemont, 111., for 180 
days. Applicant has also filed an under­
lying ETA seeking up to 90 days of op­
erating authority. Supporting shipper: 
K. A. Steel Chemicals, Inc., 2700 River 
Road,*Des Plaines, 111. 60018. Send pro­
tests to : Gail Daugherty, Transportation 
Assistant, Interstate Commerce Commis­
sion, Bureau of Operations, U.S. Fed­
eral Bldg., and Courthouse, 517 E. Wis­
consin Ave., Room 619, Milwaukee, Wis. 
53202.

No. MC 111401 (Sub-No. 474TA), filed 
December 21, 1976. Applicant: GROEN- 
DYKE TRANSPORT, INC., 2510 Rock 
Island Blvd., P.O. Box 632, Enid, Okla. 
73701. Applicant’s representative: Vic­
tor R. Comstock (same address as ap­
plicant) . Authority sought to operate as 
a common carrier, by motor vehicle, over 
irregular routes, transporting: Furfural 
aldehyde, in bulk, in tank vehicles, from 
Brownsville, Tex., to Houston, Tex., re­
stricted to shipments in foreign com­
merce only, for 180 days. Applicant has 
also filed an underlying ETA seeking up 
to 90 days of operating authority. Sup­
porting shipper: ICC Industries, Inc., 
3701 Kirby Drive, Suite 828, Houston, 
Tex. 77098. Send protests to: Joe Green, 
District Supervisor, Room 240 Old Post 
Office Bldg., 215 N.W. Third St., Okla­
homa City, Okla. 73102.
. No. MC 111401 (Sub-No. 475TA), filed 
December 21, 1976. Applicant: GROEN- 
DYKE TRANSPORT, INC., 2510 Rock 
Island Blvd., P.O. Box 632, Enid, Okla. 
73701. Applicant’s representative: Vic­
tor R. Comstock (same address as ap­
plicant). Authority sought to operate as 
a common carrier, by motor vehicle, over 
irregular routes, transporting: Mineral 
water (industrial waste sludge), in bulk, 
from Tinker Air Force Base, Oklahoma 
City, Okla., to Bio-Ecology Systems, Inc. 
at Grand Prairie, Tex., for 180 days. An- 
plicant has also filed an underlying ETA 
seeking up to 90 days of operating au­
thority. Supporting shipper: U.S. Depart­
ment of Defense, Chief, Regulatory Law 
Office, Office of the Judge Advocate Gen­
eral, Dept, of the Army, Washington, 
D.C. 20310. Send protests to: Joe Green, 
District Supervisor. Room 240 Old Post 
Office Bldg., 215 N.W. Third St., Okla­
homa City, Okla. 73102.

No. MC 114284 (Sub-No. 75TA), filed 
December 21, 1976. Applicant: FOX- 
SMYTHE TRANSPORTATION CO., 1700
S. Portland, P.O. Box 82307, Oklahoma 
City, Okla. 73108. Applicant’s represent­
ative: M. W. Thompson (same address 
as applicant). Authority sought to oper­
ate as a common carrier, by motor ve­
hicle, over irregular routes, transporting: 
Meat, meat products, meat by-products, 
articles distributed by meat packing­
houses and foodstuffs (except hides and 
commodities in bulk), from the plantsite 
and or warehouse facility utilized by
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George A. Hormel & Co., at or near Fre­
mont, Nebr., to points in Kansas and 
Missouri, restricted to product originat­
ing at named origin and destined to 
named states, for 180 days. Applicant 
has also filed an underlying ETA seeking 
up to 90 days of operating authority. 
Supporting shipper: George A. Hormel 
& Co., Box 800, Austin, Minn. Send pro­
tests to: Joe Green, District Supervisor, 
Room 240, Old Post Office Bldg., 215 N.W. 
Third St., Oklahoma City, Okla. 73102.

No. MC 114725 (Sub-No. 75TA), filed 
December 22, 1976. Applicant: WYNNE 
TRANSPORT SERVICE, INC., 2222 N. 
11th St., Omaha, Nebr. 68110. Applicant’s 
representative: Arlyn L. Westergren, 
Suite 530 Univac Bldg., 7100 W. Center 
Road, Omaha, Nebr. 68106. Authority 
sought to operate as a common carrier, 
by motor vehicle, over irregular routes, 
transporting: Liquid feed, in bulk, in 
tank vehicles, from JShickley, Nebr., to 
points in Iowa, Illinois and Kansas, for 
180 days. Applicant has also filed an un­
derlying ETA seeking up to 90 days of 
operating authority. Supporting ship­
per: Biegert Bros. Fertilizer and Feed 
Co., Jeff Biegert, Manager, Shickley, 
Nebr. 68436. Send protests to: Carroll 
Russell, District Supervisor, Interstate 
Commerce Commission, Suite 620, 110 N. 
14th St., Omaha, Nebr. 68102.

No. MC 114896 (Sub-No. 42 TA), filed 
December 17,1976. Applicant: PUROLA- 
TOR SECURITY, INC., 1111 W. Mock­
ingbird Lane, Suite 1401, Dallas, Tex. 
75247. Applicant’s representative: Eliza­
beth L. Henoch, 3333 New Hyde Park 
Road, New Hyde Park, N.Y. 11040. Au­
thority sought to operate as a contract 
carrier, by motor vehicle, over irregular 
routes, transporting: Credit cards and 
magnetic tape, between Garrison, Md., 
and Trenton, N.J., under a continuing 
contract with Malco Plastics, Inc., for 
180 days. Applicant has also filed an un­
derlying ETA seeking up to 90 days of op­
erating authority. Supporting shipper: 
Malco Plastics, Inc., Plastics Park, Gar­
rison, Md. 21055. Send protests to: Opal
M. Jones, Transportation Assistant, In­
terstate Commerce Commission, 1100 
Commerce St., Room 13C12, Dallas, Tex. 
75242.

No. MC 116947 (Sub-No. 52TA), filed 
December 21, 1976. Applicant: SCOTT 
TRANSFER CO., INC., 920 Ashby St.,
S.W., Atlanta, Ga. 30310. Applicant’s rep­
resentative: William Addams, Suite 212, 
5299 Roswell Road, N.E., Atlanta, Ga. 
30342. Authority sought to operate as a 
contract carrier, by motor vehicle, over 
irregular routes, transporting: Fibre 
cans, and can ends, aluminum, steel or 
tin, from the plantsite of Container Cor­
poration of America, in Fulton County, 
Ga., to points in Alabama, Florida, Illi­
nois, Kentucky, Indiana, Louisiana, 
Maryland, Mississippi, Missouri, New 
Jersey, New York, North Carolina, Ohio, 
Pennsylvania, South Carolina, Tennessee 
and Virginia; and materials and supplies 
(except commodities in bulk) used in the 
manufacture and distribution of fibre 
cans and can ends, from the destina­
tion states to the plantsite of Container

Corporation of America in Fulton Coun­
ty, Ga., under a continuing contract 
with Container Corporation of Amer­
ica, for 180 days. Supporting shipper: 
Container Corporation of America, P.O. 
Box 957, Atlanta, Ga. 30301. Send pro­
tests to: William L. Scroggs, District Su­
pervisor, 1252 W. Peachtree St., N.W., 
Room 546, Interstate Commerce Com­
mission, Atlanta, Ga. 30309.

No. MC 119789 (Sub-No. 320TA) . filed 
December 22,1976. Applicant: CARAVAN 
REFRIGERATED CARGO, INC., P.O. 
Box 6188, Dallas, Tex. 75222. Appli­
cant’s representative: James K. New- 
bold, Jr. (same address as applicant). 
Authority sought to operate as a com­
mon carrier, by motor vehicle, over ir­
regular routes, transporting: Meats, 
meat products and meat by-products and 
articles distributed by meat packing­
houses, as described in Sections A and C 
of Appendix I to the report in Descrip­
tions in Motor Carrier Certificates, 61 
M.C.C. 209 and 766 (except hides and 
commodities in bulk), from El Paso, 
Tex., to points in Alabama, Connecticut, 
Delaware, Florida, Georgia, Illinois, In­
diana, Iowa, Kentucky, Michigan, Mas­
sachusetts, Rhode Island, Missouri, Ne­
braska, New Jersey, South Carolina, 
Tennessee, Virginia and West Virginia, 
for 180 days. Supporting shipper: Pre­
pared Poods, Inc., P.O. Box 26918, 6930 
Market St., El Paso, Tex. 79915. Send 
protests to: Opal M. Jones, Transporta­
tion Assistant, Interstate Commerce 
Commission, 1100 Commerce St., Room 
13C12, Dallas, Tex. 75242.

No. MC 124078 (Sub-No. 710TA), 
filed December 21, 1976. Applicant: 
SCHWERMAN TRUCKING COMPANY, 
611 S. 28th St., Milwaukee, Wis. 53246. 
Applicant’s representative: Richard 
Prevette (same address as applicant). 
Authority sought to operate as a com­
mon carrier, by motor vehicle, over ir­
regular routes, transporting: Magnetite, 
in bulk, in tank vehicles, from Bristol, 
Tenn., to points in Alabama (except 
Birmingham), for 180 days. Applicant 
has also filed an underlying ETA seek­
ing up to 90 days of operating authority. 
Supporting shipper: Reiss Viking Cor­
poration, P.O. Box 688, Sheboygan, Wis. 
53081. Send protests to: Gail Daugherty, 
Transportation Assistant, Interstate 
Commerce Commission, Bureau of Op­
erations, U.S. Federal Bldg., & Court­
house, 517 E. Wisconsin Ave., Room 619, 
Milwaukee, Wis. 53202.

No. MC 126276 (Sub-No. 162TA), filed 
December 21, 1976. Applicant: FAST 
MOTOR SERVICE, INC., 9100 Plainfield 
Road, Brookfield, HI. 60513. Applicant’s 
representative: Albert A. Andrin, 180 N. 
La Salle St., Chicago, 111. 60601. Author­
ity sought to operate as a contract car­
rier, by motor vehicle, over irregular 
routes, transporting: Metal containers 
and metal container ends, from Millis, 
Mass., to St. Paul, Minn., under a con­
tinuing contract with National Can Cor­
poration, for 180 days. Applicant has also 
filed an underlying ETA seeking up to 90 
days of operating authority. Supporting 
shipper: National Can Corporation,

Floyd C. Stone, District Supervisor, 8101 
W. Higgins, Chicago, 111. 60631. Send pro­
tests to: Patricia A. Roscoe, Transpor­
tation Assistant, Interstate Commerce 
Commission, Everett McKinley Dirksen 
Bldg., 219 S. Dearborn St., Room 1386, 
Chicago, 111. 60604.

No. MC 126276 (Sub-No. 163TA), filed 
December 21, 1976. Applicant: FAST 
MOTOR SERVICE, INC., 9100 Plainfield 
Road, Brookfield, 111. 60513. Applicant’s 
representative: James C. Hardman, 33
N. La Salle St., Chicago, 111. 60602. Au­
thority sought to operate as a contract 
carrier, by motor vehicle, over irregular 
routes, transporting: Metal containers 
and containers closures> from Chicago,
111., to Jeanette, Pa., and Jonesboro, Ark., 
under a continuing contract with The 
Continental Group, Inc., for 180 days. 
Applicant has also filed an underlying 
ETA seeking up to 90 days of operating 
authority. Supporting shipper: The Con­
tinental Group, Inc., James R. Jandora, 
Analyst—Traffic & Distribution, 150 S. 
Wacker Drive, Chicago, 111. 60606. Send 
protests to: Patricia A. Roscoe, Trans­
portation Assistant, Interstate Commerce 
Commission, Everett McKinley Dirksen 
Bldg., 219 S. Dearborn St., Room 1386, 
Chicago, HI. 60604.

No. MC 126276 (Sub-No. 164TA), filed 
December 17, 1976. Applicant: FAST 
MOTOR SERVICE, INC., 9100 Plainfield 
Road, Brookfield, 111. 60513. Applicant’s 
representative: Albert A. Andrin, 180 N. 
La Salle St., Chicago, 111. 60601. Authority 
sought to operate as a contract carrier, 
by motor vehicle, over irregular routes, 
transporting: Metal containers and 
metal container ends, from Totowa and 
Plainfield, N.J., to Sharonville, Ohio, 
under a continuing contract with Na­
tional Can Corporation, for 180 days. 
Applicant has also filed an underlying 
ETA seeking up to 90 days of operating 
authority. Supporting Shipper: National 
Can Corporation, Floyd C. Stone, District 
Manager, 8101 W, Higgins Road, Chi­
cago, 111. 60631. Send protests to: Patricia 
A. Roscoe, Transportation Assistant, In­
terstate Commerce Commission, Everett 
McKinley Dirksen Bldg., 219 S. Dear­
born St., Room 1386, Chicago, 111. 60604.

No. MC 12725 (Sub-No. 543TA), filed 
December 17, 1976. Applicant: R. A. 
CORBETT TRANSPORT, INC., P.O. Box 
728, Waskom, Tex. 75692. Applicant’s 
representative: • Kenneth Sitton, FM 9 
South, Waskom, Tex. 75692. Authority 
sought ot operate as a common carrier, 
by motor vehicle, over irregular routes, 
transporting: Contaminated water, from 
Tinker Air Force Base, Okla., to Grand 
Prairie, Tex., for 180 days. Applicant has 
also filed an underlying ETA seeking 
up to 90 days of operating authority. 
Supporting shipper: U.S. Department of 
Defense, Office of The Judge Advocate 
General, Department of the Army, 
Washington, D.C. 20310. Send protests 
to: Opal M. Jones, Transportation As­
sistant, Interstate Commerce Commis­
sion, 1100 Commerce St., Room 13C12, 
Dallas, Tex. 75242.

No. MC 133966 (Sub-No. 46TA), filed 
December 21, 1976. Applicant: NORTH
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EAST EXPRESS, INC., P.O. Box 127, 
Mountaintop, Pa. 18707. Applicant’s rep- 
respentative: Edward G. Villalon, 1032 
Pennsylvania Bldg., Pennsylvania Ave., 
& 13th St., N.W., Washington, D.C. 20004. 
Authority sought to operate as a com­
mon carrier, by motor vehicle, over ir­
regular routes, transporting: Cellular or 
expanded plastic sheet, from West Hazle­
ton, Pa., to points in Ohio, Illinois, In­
diana, Minnesota and Wisconsin, for 180 
days. Supporting shipper: TenneGO 
Chemicals, Foam and Plastics Division, 
West 100 Century Road, Paramus, N.J. 
07652. Send protests to: Paul J. Ken­
worthy, District Supervisor, Bureau of 
Operations, Interstate Commerce Com­
mission, 314 U.S. Post Office Bldg., 
Scranton, Pa. 18503.

No. MC 135425 (Sub-No. 22TA), filed 
December 21, 1976. Applicant: CYCLES 
LIMITED, P.O. Box 5715, Jaokson, Miss. 
39208. Applicant’s representative: Mor­
ton E. Kiel, Suite 6193, 5 World Trade 
Center, New York, N.Y. 10048. Authority 
sought to operate as a contract carrier, 
by motor vehicle, over irregular routes, 
transporting: Such commodities as are 
dealt in by a manufacturer whose prod­
ucts are sold in drug, variety and food 
stores (except in bulk), from Andover, 
Mass., and St. Paul, Minn., to La Mirada, 
Calif., and Kent, Wash., under a con­
tinuing contract with The Gillette Com­
pany, for 180 days. Applicant has also 
filed an underlying ETA seeking up to 90 
days of operating authority. Supporting 
shipper: The Gillette Company, 30 Burtt 
Road, Andover, Mass. 01810. Send pro­
tests to: Alan C. Tarrant, District Su­
pervisor, Interstate Commerce Commis­
sion, Room 212, 145 E. Amite Bldg., 
Jackson, Miss. 39201.

No. MC 140469 (Sub-No. 7TA), filed 
December 21, 1976. Applicant: FUNC­
TIONAL MARKETING SYSTEM, INC., 
147-02 Liberty Ave., Jamaica, N.Y. 11435. 
Applicant’s representative: Larsh B. 
Mewhinney, 235 Mamaroneck Ave., 
White Plains, N.Y. 10605. Authority 
sought to operate as a contract carrier, 
by motor vehicle, over irregular routes, 
transporting: Books, and educational 
materials, equipment and supplies, be­
tween points in New Jersey and New 
Y°rk City, N.Y., on the one hand, and, 
on the other, points in Fairfield County, 
Conn.; New Castle County, Del.; Putnam 
County, N.Y.; Bucks, Chester, Delaware, 
Montgomery and Philadelphia Counties, 
Pa., under a continuing contract with 
Field Enterprises Educational Corpora­
tion, for 180 days. Applicant has also filed 
an underlying ETA seeking up to 90 days 
of operating authority. Supporting ship­
per: Field Enterprises Educational Cor­
poration, Merchandise Mart Plaza, Chi­
cago, 111. 60654. Send protests to: Maria 
B. Kejss, Transportation Assistant, In­
terstate Commerce Commission, 26 Fed­
eral Plaza, New York, N.Y. 10007.

No. MC 140792 (Sub-No. 2TA), filed 
December 20,1976. Applicant: STANLEY

E. WHITEHEAD, 1017 Third Ave., Mon­
roe, Wis. 53566. Applicant’s representa­
tive: Wayne W. Wilson, 329 W. Wilson 
St., P.O. Box 8004, Madison, Wis. 53708. 
Authority sought to operate as a com­
mon carrier, by motor vehicle, over irreg­
ular routes, transporting: Feed and feed 
ingredients (except in bulk, in tank ve­
hicles), from the facilities of Milk Spe­
cialties Co., a Division of Cudahy Foods 
Co., at or near Browntown, Wis., to Pe­
oria, 111., for 180 days. Supporting ship­
per: Milk Specialties Co., a Division of 
Cudahy Foods Co., P.O. Box 278, Dundee, 
111. 60118. Send protests to: Richard K. 
Shullaw, District. Supervisor, Interstate 
Commerce Commission, 139 W. Wilson 
St., Room 202, Madison, Wis. 53703.

No. MC 142025 (Sub-No. 3TA), filed 
December 23, 1976. Applicant: DON 
FOWLER, doing business as FOWLER’S 
MOBILE HOME TRANSIT, Rt. 1, Box 48, 
Winchester, Va. 22601. Applicant’s rep­
resentative: Frank B. Hand, Jr., P.O. Box 
187, Berryville, Va. 22611. Authority 
sought to operate as a common carrier, 
by motor vehicle, over irregular routes, 
transporting: Mobile homes, between 
points in Winchester, Va., Commercial 
Zone (except Winchester, Va.), on the 
one hand, and, on the other, points in 
Prince Georges County, Md., and points 
in Berkeley, Grant, Hampshire, Hardy, 
Jefferson, Mineral, Morgan, Pendleton, 
Randolph and Tucker Counties, W. Va., 
for 180 days. Supporting shippers: There 
are approximately 6 statements of sup­
port attached to the application, which 
may be examined at the Interstate Com­
merce Commission in Washington, D.C., 
or copies thereof which may be examined 
at the field office named below. Send pro­
tests to: Interstate Commerce Commis­
sion, 12th & Constitution Ave., N.W., 
Room 1413, W. C. Hersman, District Su­
pervisor, Washington, D.C. 20423.

No. MC 141247 (Sub-No. 6TA), filed 
December 21, 1976. Applicant: PILGRIM 
TRUCKING COMPANY, P.O. Box 77, 
Cleveland, Ga. 30528. Applicant’s repre­
sentative: Jeffrey Kohlman, Suite 400, 
1447 Peachtree St.,. N.E., Atlanta, Ga. 
30309. Authority sought to operate as a 
contract carrier, by motor vehicle, over 
irregular routes, transporting: Lumber, 
from Cleveland, Ga., to points in Illinois, 
Indiana, Michigan, Ohio, Pennsylvania 
and West Virginia, under a continuing 
contract with Appalachian Industries, 
Inc., for 180 days. Supporting shipper: 
Appalachian Industries, Inc., Route 75, 
Cleveland, Ga. 30528. Send protests to: 
William L. Scroggs, District Supervisor, 
Interstate Commerce Commission, 1252 
W. Peachtree St., N.W., Room 546, At­
lanta, Ga. 30309.

No. MC 142231 (Sub-No. 2TA), filed 
December 21, 1976. Applicant: TRI-L 
CONTRACT CARRIER, INC., 2400 
Tower Place, 3340 Peachtree Road, N.E., 
Atlanta, Ga. 30326. Applicant’s repre­
sentative: Richard M. Tettelbaum, Suite 
375, 3379 Peachtree Road, N.E., Atlanta,

Ga. 30326. Authority sought to operate as 
a contract carrier, by motor vehicle, over 
irregular routes, transporting: (1) Wire 
impregnated iron or steel pipe, dnd iron 
or steel articles; and (2) such commodi­
ties as are used by or are useful in the 
manufacture, distribution or sale of wire 
impregnated iron or steel pipe and iron 
and steel articles (except commodities in 
bulk and commodities which because of 
sizoor yeight require special equipment), 
between the plantsite and facilities uti­
lized by the Oxylance Corporation in Ful­
ton County, Ga., on the one hand, and, 
on the other, points in the United States 
(except Alaska and Hawaii), under a 
continuing contract with Oxylance Cor­
poration, for 180 days. Supporting ship­
per: Oxylance Corporation, 3340 Peach­
tree Road, N.E., 2400 Tower Place, At­
lanta, Ga. 30326. Send protests to: 
William L. Scroggs, District Supervisor, 
Interstate Commerce Commission, 1252 
W. Peachtree St., N.W., Room 546, At- 
lantarGa. 30309.

Passenger A pplication

No. MC 453 (Sub-No. 24TA), filed De­
cember 22, 1976. Applicant: THE GRAY 
LINES, INC., 1000 12th St., N.W., Wash­
ington, D.C. 20005. Applicant’s repre­
sentative: L. C. Majors, Jr., Suite 400, 
Overlook Bldg., 6121 Lincolnia Road, 
Alexandria, Va. 22312. Authority sought 
to operate as a common carrier, by mo­
tor vehicle, over regular routes, trans­
porting: Passengers and their baggage 
in special operations, during the offi­
cial racing seasons, between Washing­
ton, D.C., and Dover Downs Race Track, 
at or near Dover, Del.; from Washing­
ton, D.C., over U.S. Highway 50 to 
Junction U.S. Highway 301, thence over 
U.S. Highway 301 to Junction Mary­
land Highway 300, thence over Mary­
land Highway 300 to the Maryland- 
Delaware State line, thence over Dela­
ware Highway 300 to Junction Delaware 
Highway 44, thence over Delaware High­
way 44 to Junction Delaware Highway 
8, thence over Delaware Highway 8 to 
Junction U.S. Highway 13, thence over 
U.S. Highway 13 to Dover Downs Race 
Track, and return over the same route, 
for 180 days. Applicant has also filed an 
underlying ETA seeking up to 90 days 
of operating authority. Supporting ship­
pers: There are approximately 9 state­
ments of support attached to the ap­
plication, which may be examined at 
the Interstate Commerce Commission in 
Washington, D.C., or copies thereof 
which may be examined at the field 
office named below. Send protests to: 
W. C. Hersman, District Supervisor, In­
terstate Commerce Commission, Room 
1413, 12th & Constitution Ave., N.W., 
Washington, D.C. 20423.

By the Commission.
R obert L . O sw a ld , 

Secretary.
I PR Doc.77-631 Piled l-6 -7 7 ;8 :4 5  am]
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DEPARTMENT OF LABOR 
Pension and Welfare Benefit Programs 

[  29 CFR Part 2550]
RULES AND REGULATIONS FOR 

FIDUCIARY RESPONSIBILITY
Proposed Regulations Relating to the Ac­

quisition and Holding of Employer Se­
curities and Employer Real Property and 
the Requirement That Certain. Employer 
Securities and Employer Real Property 
Be Divested No Later Than Decem­
ber 31, 1979
Notice is hereby given that the Depart­

ment of Labor (the Department has 
under consideration a proposal to adopt 
regulations, 29 CFR 2550.407a-l, 2550.- 
407a-2/2550.407a-3 and 2550.407a-4 un­
der sections 407(a)(1), 401(a)(2), 401 
(a) (3) and 407(a) (4) of the Employee 
Retirement Income Security Act of 1974 
(the Act) with respect to the acquisition 
and holding of employer securities and 
employer real property by certain em­
ployee benefit plans, and the requirement 
that certain employer securities and em­
ployer real property held by such plans 
be divested no later than December 31, 
1979.

P reamble

Section 407(a) of the Act prohibits all 
employee benefit plans from acquiring 
or holding any employer security or em­
ployer real property which is not a quali­
fying employer security or qualifying 
employer real property. The terms “em­
ployer security” and “ employer real 
property” are defined in sections 407(d) 
(1) and (2) of the Act.1 The term 
“ qualifying employer security” is de­
fined in section 407(d) (5) erf the Act and 
in proposed regulation § 2550.4O7d-5 
(41 FR 31870, July 30, 1976). The term 
“ qualifying employer real property” is 
defined in section 407(d) (4) of the Act.

Section 407(a) also sets forth certain 
limitations with respect to the acquisi­
tion and holding of qualifying employer 
securities and qualifying employer real 
property. Section 407(a)(3) of the Act 
provides that after December 31, 1984, 
a plan (other than an eligible individual 
account plan within the meaning of sec­
tion 407(d) (3) of the Act) may not hold 
any qualifying employer securities or 
qualifying employer real property (or 
both) to the extent that the aggregate 
fair market value of such securities and 
real property exceeds 10 percent of the 
fair market value of the plan’s assets, 
determined in accordance with the re­
quirements erf section 407(a) (3>. Under 
section 407(c) of the Act, a plan which 
satisfies the requirements of section 
407(c)(3) may elect an alternative 
means of complying with the terms of 
section 407(a) (3) regarding the holding 
of employer securities. See 29 CFR

1 The term "employer security” is defined 
as a security issued by an employer of em­
ployees covered by the plan or by an affiliate 
of such employer. "Employer real property” 
is defined as real property (and related per­
sonal property) which is leased to an em­
ployer of employees covered by the plan, or 
to an affiliate of such employer.

2550.407c-3 (41 FR 43726, September 23, 
1975).

Section 407(a) (4) (B) of the Act pro­
vides that not later than December 31, 
1976, the Department shall prescribe 
regulations which shall have the effect of 
requiring that a plan subject to the rev 
quirements of section 407(a)(3) or 
407(c) divest 50 percent of its holdings 
of employer securities and real property 
which the plan would be required to di­
vest before January 1,1985.

Section 406(a) of the Act prohibits 
a fiduciary from knowingly causing a 
plan to engage in a transaction which 
would be in violation of section 407(a). 
Sections 414(c) (1) and (2) contain 
transitional rules which delay the effec­
tive date of sections 406 and 407(a) for 
certain loan and lease transactions. The 
proposed regulations set forth below 
establish requirements with respect to 
the divestiture of employer securities 
and employer real property by Decem­
ber 31, 1979, pursuant to section 407(a)
(4) of the Act and interpret certain re­
lationships between section 407(a) and 
sections 407(c) and 414(c) (1) and (2) 
of the Act.

Although the proposed regulations 
prescribe certain rules for determining 
the fair market value of employer real 
property, employer securities and other 
plan assets for purposes of section 407 
(a) of the Act, the Department ordi­
narily will not issue opinions as to 
whether the value ascribed to any parcel 
of employer real property, any employer 
security or any other plan asset con­
stitutes fair market value. In this re­
gard, reference is made to section 5.02 
(p) of ERISA Procedure 76-1 (41 FR 
36281, August 27, 19761, the Depart­
ment’s Advisory Opinion Procedure.

The following points should be noted 
with respect to the proposed regulations:

(1) Section 407(a)(4)(B) require» 
divestiture of 50 percent of the holdings 
of employer securities and employer real 
property which are required to be di­
vested before January 1, 1985, “ under 
paragraph (2) (of section 407(a)) or 
subsection (c) (whichever is appli­
cable) .” However, section 407(a) (2) doe» 
not refer to “holding” of employer se­
curities and employer real property, but 
refers ta the acquisition of qualifying 
employer securities and qualifying em­
ployer real property. The “holding”  
limitation of section 407(a) is contained 
in paragraph (3), The proposed regula­
tions take the position that the statu­
tory reference to “paragraph (2)” is 
erroneous, and should have been to “par­
agraph (3)” . See the last sentence of 
i 2550.407a-4(a). Not only is this posi­
tion consistent with the Joint Explana­
tory Statement of the Managers of the 
Committee of Conference (H.R. Rep. 
No. 93-1280, 93d Cong., 2d Sess. (1974) 
318-320), but is also necessary to give 
meaning to the divestiture requirements 
of section 407(a)(4).

(2) Section 407(b)(1) provides that 
the 10 percent limitation and related 
rules contained in section 407(a) with 
respect to the acquisition, holding and 
divestiture of qualifying employer secu­

rities and qualifying employer real prop­
erty do not apply to the acquisition or 
holding of qualifying employer securities 
or qualifying employer real property by 
an eligible individual account plan. Sec­
tion 407(d) (3) defines an eligible indi­
vidual account plan as an individual ac­
count plan which is a profit sharing, 
stock bonus, thrift or savings plan, an 
employee stock ownership plan, or a 
money purchase plan which was in exist­
ence on the date ©f the enactment of the 
Act and which on such date invested pri­
marily in qualifying employer securities. 
In addition, section 407(d)(3) provides 
that a plan shall be treated as an eli­
gible individual account plan with re­
spect to the acquisition or holding of 
qualifying employer real property or 
qualifying employer securities only if 
such plan explicitly provides for the 
acquisition and holding of qualifying em­
ployer securities or qualifying employer 
real property. Because eligible indi­
vidual account plans are not subject to 
the limitations of section 407(a) (2) and
(3), such plans are not subject to the 
divestiture requirements of section 407 
(a) (4) of the Act.

(3) Section 407 does not distinguish 
between single employer plans and mul­
tiple employer plans regarding its acqui­
sition, holding and divestiture rules and, 
consequently, the proposed regulations 
contain no such distinction. However, 
the Department recognizes that the 10 
percent limitation, applied to qualifying 
employer securities of all contributing 
employers in the aggregate, may impose 
a restraint on investment that is not 
administratively feasible or is otherwise 
inappropriate for certain multiple em­
ployer plans. Accordingly, the Depart­
ment specifically solicits comments re­
garding the particular problems multiple 
employer plans have encountered or will 
encounter in complying with the 10 per­
cent limitation in section 407(a) and the 
manner in which the Department should 
deal with those problems.

The regulations set forth below are 
proposed pursuant to the authority con­
tained in section 407(a) (4) (B) of the 
Act (PUb. L. 93-406, 88 Stat. ^80 (29 
U.S.C. 1107) ), and section 505 of the Act 
(Pub. L̂  93-406, 88 Stat. 894 (29 U.S.C. 
1135)).

All interested persons are invited to 
submit written data, views or arguments 
concerning the proposed regulations set 
forth herein. Three copies of such writ­
ten data, views or arguments should be 
submitted on or before February 22, 1977 
to Pension and Welfare Benefit Pro­
grams, Office of Regulatory Standards 
and Exceptions, Room C4526, U.S. De­
partment of Labor, 200 Constitution 
Avenue, NW., Washington, D.C. 20210, 
Attention: Proposed §§ 2550.407a-l et al.

All written submissions will be open 
to public inspection at the Public Docu­
ments. Room, Pension and Welfare Bene­
fit Programs, Department of Labor, 
Room N-4677, 200 Constitution Avenue, 
N.W., Washington, D.C. 20210.

Proposed regulations. Accordingly, it 
is proposed to amend Part 2550 of Chap­
ter XXV of Title 29 of the Code of Fed-

FEDERAL REGISTER, VOL. 42, NO. 5— FRIDAY, JANUARY 7, 1977



PROPOSED RULES 1619

eral Regulations by inserting §§ 2550.407 
a-1, 2550.407a-2, 2550.407a-3 and 2550.- 
407a-4 as set forth below.

Par. 1. Section 2550.401a—1 is inserted 
in the appropriate place to read as set 
forth below:
§ 2550.407a—1 General rule for the ac­

quisition and holding of employer 
securities and employer real property.

(a) In general. Section 407(a) (1) of 
the Employee Retirement Income Se­
curity Act of 1974 (the Act) states that 
except as otherwise provided in section 
407 and section 414 of the Act, a plan 
may not acquire or hold any employer 
security which is not a qualifying em­
ployer security or any employer real 
property which is not qualifying em­
ployer real property. Section 406(a)(1)
(E) prohibits a fiduciary from knowingly 
causing a plan to engage in a transac­
tion which constitutes a direct or in­
direct acquisition, on behalf of a plan, 
of any employer security or employer 
real property in violation of section 407 
(a), and section 406(a)(2) prohibits a 
fiduciary who has authority or discretion 
to control or manage assets of a plan to 
permit the plan to hold any employer 
security or employer real property if he 
knows or should know that holding such 
security or real property violates section 
407(a).

(b) Requirements applicable to all 
plans. A plan may hold or acquire only 
employer securities which are qualifying 
employer securities and employer real 
property which is qualifying employer 
real property. A plan may not hold em­
ployer securities and employer real prop­
erty which are not qualifying employer 
securities and qualifying employer real 
property, except to the extent that:

(1) The employer security is held by 
a plan which has made an election under 
section 407(c) (3) of the Act; or

(2) The employer security is a loan or 
other extension of credit which satisfies 
the requirements of section 414(c) (1) of 
the Act or the employer real property 
is leased to the employer pursuant to a 
lease which satisfies the requirements of 
section 407(c) (3) of the Act; or

Par. 2. Section 2550.407ar-2 is inserted 
in the appropriate place to read as set 
forth below:
§ 2550.407a—2. Limitation with respect 

to the acquisition of qualifying em­
ployer securities and qualifying em­
ployer real property.

(a) In general. Section 407(a) (2) of 
the Employee Retirement Income Secu­
rity Act of 1974 (the Act) provides that 
a plan may not acquire any qualifying 
employer security or qualifying employer 
real property, if immediately after such 
acquisition the aggregate fair market 
value of qualifying employer securities 
and qualifying employer real property 
held by the plan exceeds 10 percent of 
the fair market value of the assets of the 
plan.

(b) Acquisition. For purposes of sec­
tion 407(a) of the Act, an acquisition by 
a Plan of qualifying employer securities 
or qualifying employer real property shall 
include, but not be limited to, an acqui­

sition by purchase, by the exchange of 
plan assets, by the exercise of warrants 
or rights, by the conversion of a security 
(except any acquisition pursuant to a 
conversion exempt under section 408(b) 
(7) of the Act), by default of a loan 
where the qualifying employer security 
or qualifying employer real property was 
security for the loan, or by the contri­
bution of such securities or real property 
to the plan. However, an acquisition of a 
security shall not be deemed to have oc­
curred if a plan acquires the security as 
a result of a stock dividend or stock split.

(c) Fair market value—Indebtedness 
incurred in connection with the acqui­
sition of a plan asset. In determining 
whether a plan is in compliance with the 
limitation on the acquisition of qualify­
ing employer securities and qualifying 
employer real property in section 407 (a) 
(2), the limitation on the holding of 
qualifying employer securities and quali­
fying employer real property in section 
407(a)(3) and § 2550.407a-3 thereunder, 
and the requirement regarding the dis­
position of employer securities and em­
ployer real property in section 407(a) (4) 
and § 2550.407a-4 thereunder, the fair 
market value of total plan assets shall 
be the fair market value of such assets 
less the unpaid amount of:

(1) Any indebtedness incurred by the 
plan in acquiring such assets;

(2) Any indebtedness incurred before 
the acquisition of such assets if such in­
debtedness would not have been incurred 
but for such acquisition; and

(3) Any indebtedness incurred after 
the acquisition of such assets if such in­
debtedness would not have been incurred 
but for such acquisition and the incur­
rence of such indebtedness was reason­
ably foreseeable at the time of such 
acquisition. However, the fair market 
value of qualifying employer securities 
and qualifying employer real property 
ably foreseeable at the time of such 
assets without any reduction for the un­
paid amount of any indebtedness in­
curred by the plan in connection with 
the acquisition of such employer secu­
rities and employer real property.

(d) Examples. (1) Plan assets have a 
fair market value of $100,000. The plan 
has no liabilities other than liabilities for 
vested benefits of participants and does 
not own any employer securities or em­
ployer real property. The plan proposes 
to acquire qualifying employer securities 
with a fair market value of $10,000 by 
paying $1,000 in cash and borrowing 
$9,000. The fair market value of plan 
assets would be $100,000 ($100,000 of 
plan assets less $1,000 cash payment plus 
$10,000 of employer securities less $9,000 
indebtedness), the fair market value of 
the qualifying employer securities would 
be $10,000, which is 10 percent of the fair 
market value of plan assets. Accordingly, 
the acquisition would not contravene 
section 407(a).

(2) Plan assets have a fair market 
value of $100,000. The plan has liabili­
ties of $20,000 which were incurred in 
connection with the acquisition of those 
assets, and does not own any employer 
securities or employer real property. The

plan proposes to pay cash for qualifying 
employer securities with a fair market 
value of $10,000. The fair market value 
of plan assets would be $80,000 ($100,000 
of plan assets less $10,000 cash payment 
plus $10,000 of employer securities less 
$20,000 indebtedness), the fair market 
value of the qualifying employer securi­
ties would be $10,000, which is 12.5 per­
cent of the fair market value of plan as­
sets. Accordingly, the acquisition would 
contravene section 407(a).

Par. 3. Section 2550.407a-3 is inserted 
in the appropriate place to read as set 
forth below:
§ 2550.407a—3 Limitation with respect 

. to the holding of qualifying employer 
securities and qualifying employer 
real property.

(a) In general. (1) Section 407(a) (3) 
of the Employee Retirement Income Se­
curity Act of 1974 (the Act) provides 
that a plan (other than an eligible in­
dividual account plan) may not hold, 
after December 31, 1984, any qualifying 
employer securities or qualifying em­
ployer real property (or both) to the 
extent that the aggregate fair market 
value of such securities and property, 
determined on December 31, 1984, ex­
ceeds 10 percent of the greater of:

(1) The fair market value of the as­
sets of the plan, determined on Decem­
ber 31, 1984, or

(ii) The fair market value of the as­
sets of the plan determined on January 
1, 1975.

(2) Section 407(a) (3) (B) makes sec­
tion 407(a) (3) (A) inapplicable to a plan 
which on any date after December 31, 
1974, and before January 1, 1985, did 
not hold qualifying employer securities 
or qualifying employer real property (or 
both) the aggregate fair market value 
of which determined on such date ex­
ceeded 10 percent of the greater 
of:

(i) The fair market value of the assets 
of the plan, determined on such date, or

(ii) The fair market value of the as­
sets determined on January 1, 1975.

(b) Ten percent limitation. (1) The 
requirement of section 407(a) (3) that a 
plan hold no more than 10 percent of 
the fair market value of its assets in 
qualifying employer securities or qualify­
ing employer real property (or both) can 
be met at any time between December 
31, 1974, and January 1,1985. In accord­
ance with section 407(a) (3) (B) of the 
Act, if at any time between December 31, 
1974 and January 1,1985, the fair market 
value of qualifying employer securities 
and qualifying employer real property 
does not exceed 10 percent of the fair 
market value of total plan assets, the 
plan will.be in compliance with the hold­
ing requirements of section 407(a)(3), 
notwithstanding any subsequent increase 
in such percentage above 10 percent 
which occurs as the result of changes in 
the fair market value of either the 
qualifying employer securities or quali­
fying- employer real property, or the 
other assets of the plan. Moreover, if 
such percentage falls below 10 percent, 
the plan may acquire additional qualify­
ing employer securities or qualifying
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employer real property not to exceed the 
limitation on such acquisitions contained 
in section 407(a) (2).

(2) Example. On January 1, 1975 a 
plan holds qualifying employer securi­
ties and qualifying employer real prop­
erty with a fair market value of $200,000 
and has total assets with a fair- market 
value of $1,000,000. The plan would have 
to divest qualifying employer securities 
or qualifying employer real property 
with a value of $100,000 to comply with 
section 407(a) (3). If, however, there is a 
substantal rise in the market value of the 
plan’s other assets in 1976 and the first 
quarter of 1977 so that the fair market 
value of total plan assets on March 31, 
1977, is $2,000,000, but the aggregate fair 
market value of the qualifying employer 
securities and qualifying employer real 
property is stall $200,000, the 10 percent 
holding requirement of section 407 (a) (3) 
would have been met on March 31, 1977. 
Henceforth, the plan would not be subject 
to the holding limitations of section 407 
(a) (3) , but only the limitations regard­
ing the acquisition of qualifying em­
ployer securities and qualifying employer 
real property set forth in section 407 (a) 
(2> of the Act. If the plan does not ac­
quire any additional employer securities 
or employer real property, and if in 1978, 
the fair market value of other plan as­
sets decreases to $1,500,000 while the fair 
market value of qualifying employer se­
curities and qualifying employer real 
property held by the plan remains at 
$200,000, or even increases to $300,000,. 
the plan will not contravene the holding 
requirement of section 407(a) (3), inas­
much as the plan was in compliance with 
that requirement on March 31, 1977. If, 
on February 1, 1980, the fair market 
value of total plan assets is $2,500,000 and 
the fair market value of qualifying em­
ployer securities and qualifying employer 
reals property is $200,000, the plan may 
acquire additional qualifying employer 
securities and qualifying employer real 
property in the amount of $50,000.

(c) Fair market value—Indebtedness 
incurred in connection with the acquisi­
tion of a plan asset.

In determining whether a plan is in 
compliance with the limitation on the 
holding of qualifying employer securi­
ties and qualifying employer real prop­
erty in section 407(a) (3), the fair market 
value of total plan assets, qualifying em­
ployer securities and qualifying employer 
real property for purposes of section 407 
(a) (3), and this section shall be deter­
mined in accordance with the provisions 
of § 2550.407a-2(c>.

Par. 4 Section 2550.4Q7a-4 is inserted 
in the appropriate place to read as set 
forth below:
§  2550.407a—4 Divestiture of employer 

securities and real property by De­
cember 3 1 ,1 9 7 9 .

(a) In general. Section 407(a) (4)(A) 
of the Employee Retirement Income Se­
curity Act of 1974 (the Act) provides that 
a plan may not hold, after December 31, 
1979, any employer securities or employer 
real property in excess of the amount 
specified in regulations promulgated by

the Secretary of Labor under section 407 
(a) (4) (B> of the Act. That section di­
rects the Secretary to prescribe regula­
tions not later than December 31, 1976, 
which shall have the effect of requiring 
a plan to divest 50 percent of the holdings 
of employer securities and employer real 
property which the plan would be re­
quired to divest before January 1‘, 1985, 
under sections 407(a) (3) or407(c) of the 
Act.

(b) Fair market value—Indebtedness 
incurred in connection with the acquisi­
tion of a plan asset.

In determining whether a plan is in 
^compliance with the requirement re­
garding the disposition of employer se­
curities and employer real property set 
forth in section 407(a)(4), the fair 
market value of total plan assets, em­
ployer securities and employer real prop­
erty for purposes of section 407(a) (4) 
and this section shall be determined in 
accordance with the provisions of 
§ 2550.407a-2(c).

(c) Fifty percent divestiture.— (1) Di­
vestiture which would be required under 
section 407(a} (3).

(i) A plan which would be required 
to divest qualifying employer securities 
or qualifying employer real property be­
fore January 1,1985, pursuant to section 
407(a)(3), and which has not met the 
requirements of that section by Decem­
ber 31, 1979, will be in compliance with 
the requirements of section 407(a) (4) of 
the Act and this section if the plan di­
vests by December 31, 1979j qualifying 
employer securities and qualifying em­
ployer real property whieh have, on any 
date between December 31, 1974, and 
January 1, 1980 (hereafter referred to 
as the “valuation date” ), a fair market 
value equal to 50 percent of the amount 
by whieh such qualifying employer secu­
rities and qualifying employer real prop­
erty exceed 10 percent o f the fair market 
value o f plan assets as of the valuation 
date. For purposes of this section, the 
fair market value of plan assets on the 
valuation date, shall be deemed to be an 
amount equal to:

(A) The fair market value of the as­
sets of the plan on the valuation date, or

(B) An actuarial estimate of the fair 
market value of the assets of the plan 
on any date between December 31, 1979 
and January 1, 1985. The actuarial esti­
mate under paragraph (c) (i) (B) must 
be made in good faith and its basis must 
be set forth in writing.

(ii) The fair market value of qualify­
ing employer securities and qualifying 
employer real property which must be 
divested pursuant to paragraph Oc) Ci) 
shall be reduced by an amount equal to 
the fair market value of any qualifying 
employer security which is a loan or 
other extension of credit that satisfies 
the requirements of section 414(c) (1) of 
the Act or any qualifying employer real 
property leased to the employer pursuant 
to a lease that satisfies the requirements 
of section 414(c) (2) of the Act.

(iii) Examples.
(A) On January 1, 1975, the assets of 

a plan have a fair market value' of $800,- 
000. On December 31, 1977, plan assets

have a fair market value of $900,000 and 
the actuarial estimate of the fair market 
value of plan assets as of December 31, 
1984, is $1,000,000. The plan has chosen 
December 31,1977, as the valuation date, 
and has decided that for purposes of 
section 407(a)(4) and § 2550.407a-4 the 
fair market value of plan assets on the 
valuation date shall be the actuarial esti­
mate of the fair market value of plan 
assets as of December 31, 1984, which 
is $1,000,000.

The qualifying employer securities and 
qualifying employer real property held 
by the plan on December 31,1977 have a 
fair market value of $200,000. A qualify­
ing employer security, which has a fair 
market value of $25,000, is a loan by the 
plan which meets the conditions of sec­
tion 414(c) (1) of the Act. The fair mar­
ket value of qualifying employer secu­
rities and qualifying employer real prop­
erty held by the plan exceed by $100,000, 
10 percent of the greater of the fair 
market value of plan assets on Janu­
ary 1,1975 or the valuation date. In order 
to comply with section 407(a) (4) of the 
Act and this section, the plan ordinarily 
would have to divest, by December 31, 
1979, $50,000 of qualifying employer 
securities or qualifying employer real 
property, which would be 50 percent of 
the amount which exceeds 10 percent of 
plan assets. However, because qualifying 
employer securities which have a fair 
market value of $25,000 are held by the 
plan pursuant to the transitional rules of 
section 414(c) (1) of the Act* the plan 
will have to divest by December 31,1979, 
only $25,000 of qualifying employer secu­
rities and qualifying employer real prop­
erty because it may subtract the fair 
market value of any qualifying employer 
securities or qualifying employer real 
property held by the plan which satisfies 
the requirements of the transitional rules 
of section 414(e) (1) or (2) of the Act 
from any amounts which it is required 
to divest.

(B) Same facts as example (A), except 
that the plan has $100,000’ ini indebted­
ness outstanding, which was incurred in 
connection with the acquisition of a plan 
asset (other, than qualifying employer 
securities or qualifying employer real 
property). For purposes, of determining 
the percentage of plan assets represented 
by the investment in qualifying employer 
securities and qualifying employer real 
property, the fair market value of plan 
assets on the valuation date is $900,000 
($1,000,000 less $100,000 in indebted­
ness). The fair market value of qualify­
ing employer securities and qualifying 
employer real property (i.e. $200,000) 
held by the plan exceeds 10 percent (i.e. 
$90,000) of the fair market value of plan 
assets by $110,000. In1 order to comply 
with section 407(a)(4) of the Act and 
this section, the plan would be required 
to divest $30,000 of qualifying employer 
securities or qualifying employer real 
property by December 31, 1979, which 
would be 50 percent of $110,000, less the 
fair market value of qualifying employer 
securities or qualifying employer real 
property held pursuant to section 414 
(c> (1) or (2) of the Act.
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(2) Divestiture which would be re­

quired under section 407(c ) .
(i) Notwithstanding the prohibition of 

section 407(a) (1) (A) of the Act regard­
ing the holding of employer securities, 
and subject to the limitations of section 
407(c) (1) of the Act, section 407(c) per­
mits a plan which has made a valid elec­
tion under section 407(c) (3) to hold am 
employer security which is neither a 
qualifying employer security nor a loan 
or other extension of credit covered by 
the transitional provisions of section 414
(c) (1) of the Act. An election under sec­
tion 407(c) must have been made before 
January 1, 1976, and in accordance with 
§ 2550.407c-3 (41 PR 43726, September 
23,1975). A plan which has made a valid 
election under section 407(c) (3) will be 
in compliance with the requirements of 
section 407 (a) (4) of the Act and this sec­
tion if, be December 31,1979, the plan di­
vests employer securities which have on 
any date between December 31, 1974 and 
January 1, 1980 (hereafter referred to as 
the “valuation date”, a fair market value 
determined as of December 31,1974 equal 
to 50 percent of the amount in excess of 
10 percent of the lesser of:

(A) The fair market value of the as­
sets of the plan determined on the valu­
ation date (disregarding any portion of 
the fair market value of employer securi­
ties which is attributable to appreciation 
of such securities after December 31, 
1974) but not less than the fair market 
value of plan assets on January 1, 1975, 
or

(B) An amount equal to the sum of 
(1) The total amount of the contribu­
tions to the plan received after December 
31, 1974 and prior to the valuation date, 
plus (2) The fair market value of the as­
sets of the plan, determined as of Janu­
ary 1,1975.
For purposes of this paragraph (c) (2) (i) 
(B) (2), tiie fair market value of plan as­
sets on the valuation date shall be 
deemed to be an amount equal to (1) 
The fair market value of the assets of the 
plan on the valuation date, or (2) An 
actuarial estimate of the fair market 
value of the assets of the plan on any 
date between December 31,1979 and Jan­
uary 1,-1985. The actuarial estimate must

be made in good faith and its basis must 
be set forth in writing.

(ii) The fair market value of employer 
securities which must be divested pursu­
ant to this section shall be reduced by an 
amount equal to the fair market value 
of any employer security which is a loan 
or other extension of credit that satisfies 
the requirements of section 414(c) (1) of 
the Act.

(iii) Examples. (A ), A plan has made 
a valid election under section 407 (c) of 
the Act and has been in compliance with 
the requirements of section 407(c)(3). 
On January 1, 1975, total plan assets 
have a fair market value of $105,000 
and employer securities have a fair mar­
ket value of $15,000. On June 30, 1975, 
the fair market value of plan assets is 
$105,000, and the actuarial estimate of 
the fair market value of plan assets as 
of December 31, 1984 is $145,000. The 
plan has chosen June 30, 1975 as the 
valuation date and has decided that for 
purposes of section 407(a) (4) and 
§ 2550.407a-4 the fair market value of 
plan assets on the valuation date shall 
be the actuarial estimate of the fair 
market value of assets as of December 31, 
1984, which is $145,000. No contributions 
have been made to the plan for Decem­
ber 31, 1974 to June 30, 1975, and the 
employer securities held by the plan on 
June 30, 1975, are the same employer 
securities held on January 1, 1975. Five 
thousand dollars of employer securities 
held by the plan is a loan which meets 
the conditions of section 414(c) (1) of 
the Act. One thousand dollars of em­
ployer securities is neither qualifying 
employer securities nor a loan or other 
extension of credit covered by the pro­
visions of section 414(c) (1). Ten percent 
of the fair market value of plan assets 
on the valuation date is $14,500; and 
10 percent of the sum of the amount of 
contributions received after Decem­
ber 31, 1974, and prior to July 1, 1975 
(nothing, because no contributions were 
received) plus the fair market value of 
plan assets on January 1,1975 ($105,000) 
is $10,500. Ordinarily, as of December 31, 
1979, the plan would have to divest em­
ployer securities in excess of 50 percent 
of the fair market value of the lesser of 
these amounts. The fair market value 
of employer securities held by the plan

exceeds the lesser of these amounts by 
$4,500 and 50 percent of $4,500 is $2,250. 
However, because $5,000 of employer 
securities is a loan covered by the provi­
sions of section 414(c)(1), the amount 
of employer securities which would have 
to be divested is reduced by $5,000. Ac­
cordingly, the plan is not required to 
divest any employer securities by Decem­
ber 31, 1979.

(B) A plan has made a valid election 
under section 407(c) and has been in 
compliance with the requirements of 
section 407(c)(3). On January 1, 1975, 
total plan assets have a fair market 
value of $100,000 and employer securities 
have a fair market value of $30,000. On 
April 30, 1977, the fair market value of 
total plan assets is $110,000, none of 
which is attributable to appreciation of 
employer securities after December 31, 
1974. The actuarial estimate of the fair 
market value of plan assets as of Decem­
ber 31, 1984 is $160,000. Contributions 
to the plan from December 31, 1974, 
through April 30,1977, total $12,000.-The 
plan has chosen April 30, 1977 as-the 
valuation date, and has decided that the 
fair market value of plan assets on the 
valuation ¡date shall be the actuarial esti­
mate of the fair market value of plan 
assets as of December 31, 1984, which 
is $160,000. The employer securities held 
on April 30, 1977, are the same employer 
securities held on January 1, 1975. Ten 
percent of the fair market valine of plan 
assets on the valuation date is $16,000; 
and 10 percent of the sum of the amount 
of contributions received after Decem­
ber 31, 1974 and prior to May 1, 1977, 
plus the fair market value of plan assets 
on January 1, 1975, is $11,200. The fair 
market value of employer securities held 
by the plan exceeds the lesser of these 
two amounts by $18,800. In order to com­
ply with section 407(a) (4) of the Act 
and this section, the plan would be re­
quired to divest, by December 31, 1979, 
$9,400 of employer securities.

Signed at Washington, D.C., this 30th 
day of December, 1976.

W il l ia m  J. C h a d w ic k , .
Administrator of Pension and

Welfare Benefit Programs. 
[P R  Doc.76-38493 Piled 12-30-76; 12:35 pm ]
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Title 21— Food and Drugs
CHAPTER I-— FOOD AND DRUG ADMINIS­

TRATION, DEPARTM ENT OF HEALTH,
EDUCATION, AND WELFARE

SUBCHAPTER D— DRUGS FOR HUMAN USE 
[D ocket No. 75N-0050]

PART 314— NEW DRUG APPLICATIONS
PART 320— BIOAVAILABILITY AND
BIOEQUIVALENCE REQUIREMENTS

Procedures for Establishing a 
Bioequivalence Requirement;

The Food and Drug Administration 
(FDA) is issuing final regulations defin­
ing certain terms relating to bioequiva­
lence and setting forth procedures for 
establishing a bioequivalence require­
ment. These regulations are effective on 
February 7, 1977.

In the F ederal R e g ister  of June 20, 
T§75 (40 FR 26164), the Commissioner of 
Food and Drugs proposed procedures for 
establishing a bioequivalence require­
ment when there is evidence that drug 
products containing the same active drug 
ingredient or therapeutic moiety and in­
tended to be used interchangeably for 
the same therapeutic effect are not or 
might not be bioequivalent drug products. 
The Commissioner also proposed to de­
fine certain terms relating to bioequiva­
lence and to amend the regulations to 
specify that failure to submit required 
bioavailability or bioequivalence data is 
reason for refusal to approve, or reason 
to withdraw approval of, a new drug ap­
plication (NDA). Interested persons were 
invited to submit comments regarding 
the proposed regulations on or before 
August 4, 1975, In response to requests, 
the Commissioner extended the comment 
period to September 19, 1975, notice of 
which was published in the F ederal R eg­
is t e r  of August 15, 1975 (40 FR 34407).

The Commissioner received 68 written 
comments regarding the proposed regula­
tions. The comments were from individ­
uals, trade and professional associations, 
pharmaceutical manufacturers, and 
Federal and State agencies. All of the 
comments may be seen in the office of 
the Hearing Clerk, Food and Drug Ad­
ministration, Rm. 4—65, 5600 Fishers 
Lane, Rockville, MD 20857, between the 
hours of 9 a.m. and 4 p.m., Monday 
through Friday.

After reviewing the comments and the 
proposed regulations, the Commissioner 
concludes that the proposed regulations 
should be reorganized. He believes that 
the procedures for establishing a bio­
equivalence requirement proposed in 
§ 320.3 are too complex to be contained 
in only one section of the Code of Fed­
eral Regulations. Therefore, in the final 
regulations he is rearranging and re­
designating proposed § 320.3 as §§ 320.50 
through 320.62 and placing them in new 
Subpart C—Bioequivalence Require­
ments. This action will assure that the 
procedures for establishing a bioequiva­
lence requirement are easier to find, 
read, and understand.

To aid the reader, the following table 
is provided to show the relationship of 
the final regulations to those proposed 
in § 320.3.

P r o p o s e d  s e c t i o n F in a l  s e c t i o n

320.3(a) — — - — - - 320.51(a)
320.3(b) ( 1 ) - ( 6 ) --------. 320.52
320.3(b) (7) * ------------- . 320 .51 (a )(3 )
320.3(c) ------ ------------- . 320.51(a)—(b )
320.3(c) ( l ) - ( 5 )  - 320.54
3 2 0 .3 ( d ) ----------------- ---. 320.51(a)
320.3(e) -------------------- 320.55
3 2 0 .3 ( f ) ----------------------. 320.57
320.3(g) . 320.58(a)
320.3(h) ; ----------. . 320.58(b)
320.3 ( i ) --------------- ------ . 320.58(c)
320.3 ( j ) ------------------- . 320.58(d)
320.3 (k ) ------------------ . 320.58(e)
3 2 0 .3 (1 ) ---------------------- . 320.56
320.3(m ) -------- 320.59
320.3 (n ) -  ------ — - 320.51(d)
3 2 0 .3 (0 ) --------------------- . 320.60
320.3 (p ) — -  — . 320.61
3 2 0 .3 ( q ) ---------- . 320.62

The substantive comments received 
and the Commissioner’s conclusions 
based on his evaluation of these com­
ments are discussed below.

G en eral

1. Thirty-nine comments from con­
sumers, labor unions, and an association 
of retired persons expressed the opinion 
that the proposed regulations, if made 
final, would require physicians to pre­
scribe drugs by generic name rather 
than by trade name and thus reduce the 
cost of prescription drugs. Thirty-eight 
of these comments supported a require­
ment that physicians prescribe by ge­
neric name; one comment opposed such 
a requirement.

The Commissioner advises that these 
bioequivalence regulations are not in­
tended to, and do not, require a physi­
cian to prescribe any drug product by 
its generic name. The intent of the bio­
equivalence regulations is to assure that 
all drug products that are intended to be 
used interchangeably and that have a 
known or potential bioequivalence prob­
lem are identified and adequately manu­
factured and tested to assure that they 
are bioequivalent. The FDA, in approv­
ing a drug product for marketing, 'as­
sures that the drug product is safe and 
effective for its labeled indications for 
use and meets all applicable standards 
of identity, strength, quality, and pu­
rity. The purpose of the bioequivalence 
regulations is to assure that, where nec­
essary, these standards include a bio- 
equivalence requirement.

2. One comment stated that the pro­
posed regulations should not be imple­
mented since they are unnecessary and 
would be destructive to the present 
method by which drugs are discovered, 
prescribed by doctors, and used by pa­
tients. The comment added that bio­
equivalence is an inadequately defined 
concept that may be used to establish 
a reckless system of equivalence where­
by unequal drug products become equal 
and thereby interfere with the physi­
cian’s freedom to utilize his trained 
judgment in the choice of drugs.

The Commissioner does not agree that 
bioequivalence is an inadequately de­
fined concept whereby unequal drug 
products become equal, or that the pro­
posed regulations will interfere with the 
physician's right or ability to choose ap­
propriate drug therapy. The Commis­

sioner recognizes that much of the vari­
ability in patient response to drug ther­
apy classically has been attributed to 
patient variability rather than to drug 
product variability. Advances in phar­
maceutical technology have made bio- 
equivalence a most precise and repro­
ducible method of determining drug 
product variability. These bioequivalence 
techniques are not inadequately defined 
or reckless concepts. They are scientif­
ically valid methods of comparing dif­
ferent drug products as well as different 
batches of the same drug product. The 
Commissioner believes that the actions 
he is taking to assure bioequivalence of 
marketed drug products will enhance the 
physician’s ability to choose appropriate 
drug therapy, because the physician will 
be assured that the product he selects 
will perform with greater consistency. 
The Commissioner also believes that in­
formation regarding drug product ab­
sorption, metabolism, and excretion can 
be constructive in revising the directions 
for use in the labeling and thereby pro­
vide for better patient care.

3. One comment stated that the pro­
posed regulations exceed statutory au­
thority, contravene the intent of Con­
gress, and should not be finalized. The 
comment stated that there is no statu­
tory basis for requiring bioequivalence 
evidence, that such evidence of relative 
comparability goes beyond the intent of 
Congress to assure that drugs are safe 
and effective, and that the legislative 
history expressly ruled out a require­
ment for a showing of relative effec­
tiveness of a drug.

Thehioequivalence regulations are not 
an attempt to equate evidence of bio­
equivalence with evidence of relative 
therapeutic effectiveness. All drug prod­
ucts are required under the Federal 
Food, Drug, and Cosmetic Act to meet 
appropriate standards to assure that 
they have their purported identity, 
strength, quality, and purity. Tradition­
ally, these standards have used physical 
and chemical tests to characterize a drug 
product. With the development of the 
science of biopharmaceutics and phar­
macokinetics, however, it is now possible 
to characterize a drug product more ful­
ly by determining its biological avail­
ability. Therefore, standards for certain 
drug products should be amended to in­
clude bioequivalence requirements. The 
Commissioner believes that the bio­
equivalence regulations are consistent 
with the intent of Congress to assure 
(that drug products that contain the 
same active drug ingredient or thera­
peutic moiety and are intended to be 
used interchangeable meet the same 
standards.

4. One comment stated that the use 
of notice and comment rulemaking to 
establish a bioequivalence requirement 
for particular therapeutic moieties is 
procedurally improper. The comment 
alleged that such requirements may be 
imposed on new drugs only through ad­
judicatory procedures, and the proposed 
regulations should be amended to pro­
vide for the imposition of a bioequiva- 
lence requirement only after opportunity

FEDERAL REGISTER, VOL. 42, N O . 5— FRIDAY, JANUARY 7, 1977



for a hearing on the issuance of a declar­
atory order under the new drug provi­
sions of the Federal Food, Drug, and 
Cosmetic Act.

The Commissioner does not agree with 
this comment. He believes that adjudi­
catory hearings are not appropriate for 
agency decisionmaking regarding the es­
tablishment of a bioequivalence require­
ment. The establishment of a bioequiva­
lence requirement will ordinarily involve 
complex scientific and medical issues of 
general applicability that can be resolved 
more appropriately in the notice and 
comment rulemaking procedures. The 
legality of the rulemaking approach to 
drug regulation has been upheld by the 
Supreme Court (“Weinberger v. Hÿnson, 
Wes^ott & Dunning”, 412 U.S. 609 
(1973)). The Commissioner may, how­
ever, in his discretion, also subject any 
proposed bioequivalence requirement for 
a particular drug to an informal public 
hearing or a formal evidéntiary public 
hearing, where such a procedure would 
contribute to resolution of the issues.

5. One comment objected to the as­
sertion in the preamble that section 704 
of the act (21 U.S.C. 374) authorizes the 
agency to require manufacturers to sub­
mit records and reports and information 
regarding bioequivalence. The comment 
argued that section 704, by its plain 
terms, precludes any such construction 
and the proposed regulations predicated 
thereon should be withdrawn.

Section 704 of the act provides that 
establishments that process prescription 
drug products are subject to FDA in­
spection, including review of certain rec­
ords to determine compliance with the 
act and regulations. As noted in the pre­
amble to the proposal, section 704(a) of 
the act distinguishes between physical 
entry of an establishment for inspection 
of the premises, and inspection of rec­
ords that are maintained by an estab­
lishment. Physical entry is not required 
to inspect records, which are readily re­
movable from the establishment. In the 
Commissioner’s opinion, the law pres­
ently permits the adoption of a reouire- 
ment for submission of these records di­
rectly to FDA, rather than requiring 
agency representatives to visit each fa­
cility to obtain such records. The Com­
missioner believes that submission of 
records directly to FDA presents no un­
due hardship for an establishment and 
is an effective, practical, and efficient 
procedure for obtaining certain infor­
mation consistent with FDA’s inspection 
authority. In addition, this approach 
way ease the burden of compliance by 
permitting a firm to assemble and sub­
mit the information to FDA in a rea- 
onable period of time, rather than re­
sponding immediately when an FDA 
investigator arrives at the door of the 
establishment.

6. Two comments stated that, in their 
view, it is manifest that the Commis­
sioner intends to establish a bioequiva­
lence requirement in lieu of the need to 
file an NDA under section 505(b) of the 
act (21 U.S.C. 355(b) ). The comment 
stated that such a policy is unlawful and 
in contravention of the dictates of sec-
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tion 505 of the act and the intent of 
Congress in requiring premarket ap­
proval of new drugs.

The Commissioner advises that es­
tablishment of a bioequivalence require­
ment does not relieve any manufacturer 
of the need to file a new drug applica­
tion. If a bioequivalence requirement is 
established for a drug product that is a 
“new drug” as defined in section 201 (p) 
of the act (21 U.S.C. 321 (p )), each 
manufacturer will be required to submit 
a full or abbreviated NDA or supple­
mental application containing.evidence 
that the drug product complies with the 
bioequivalence requirement. Evidence of 
bioequivalence will be in addition to evi­
dence that the drug product is safe and 
effective for its intended use.

7. One comment expressed concern 
with the assumption that drug products 
that are bioequivalent are therefore 
equally safe. The comment explained 
that it is clear that two formulations of 
the same therapeutic moiety that dem­
onstrate in vitro bioequivalence may 
have dramatically differing results when 
used in man. The comment added that 
even proven evidence of bioequivalence 

v under proposed § 320.3 is ho guarantee of 
safety.

Evidence of bioequivalence is only one 
test of equivalent safety and effective­
ness among different drug products con­
taining the same active drug ingredient 
or therapeutic moiety. Other factors that 
may affect the safety and effectiveness 
of different drug products containing the 
same active drug ingredient or thera­
peutic moiety include similarity of or dif­
ferences between inactive ingredients; 
compliance of the manufacturing process 
with current good manufacturing prac­
tice; conformity with compendial or 
other standards of identity, strength, 
quality, and purity; and adequacy of 
drug product labeling. These factors are 
regulated through mechanisms other 
than the bioequivalence requirements. 
The Commissioner believes that if two 
or more drug products not presenting 
a bioequivalehce problem contain iden­
tical amounts of the same active drug 
ingredient or therapeutic moiety in the 
same dosage form, are both manufac­
tured in compliance with current good 
manufacturing practice, both contain in­
active ingredients generally recognized^ 
as safe and suitable for the drug product 
formulation, both meet compendial or 
other standards of identity, strength, 
quality, and purity and are both ade­
quately labeled, it is reasonable to as­
sume that these products .will be of 
equivalent safety and effectiveness. 
Moreover, if one of these products has 
been shown in adequate and well-con­
trolled clinical trials to be safe and ef­
fective for its intended uses, there is no 
justification for requiring clinical trials 
to establish the safety and effectiveness 
of the second product in the absence of 
reasonable grounds for believing that the 
two products will not be of equivalent 
safety and effectiveness. It is neither 
feasible, nor in the interest of the public 
health, nor a productive use of scarce
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resources to require costly duplication of 
these tests.

8. One comment, noting that the pre­
amble to the proposed regulation states 
that efforts should be made to develop 
in vitro tests that will be valid predictors 
of bioequivalence, stated that this opin­
ion should be expanded to include a defi­
nition of in vitro tests that are corre­
lated with in vivo data.

As stated in the preamble to the pro­
posal, the Commissioner believes that the 
solution to a bioequivalence problem is 
to develop an in vitro bioequivalence 
standard that has been correlated with 
in vivo data. If, however, an in vitro bio­
equivalence standard does not exist, he 
believes that a solution to a bioequiva­
lence problem is, where practicable, in 
vitro testing using a method specified by 
FDA that has not been correlated with 
in vivo data. This requirement would be 
Imposed only until an in vitro bioequiva­
lence standard that has been correlated 
with In vivo data is available. The rele­
vant in vitro test will be defined in the 
individual bioequivalence requirement 
when the latter is issued.

9. One comment stated that the pro­
posed bioequivalence requirements would 
force many of the smaller firms to cease 
selling generic products because of the 
cost involved in meeting these require­
ments. The comment added that bio­
equivalence requirements should be lim­
ited to the few cases where slight 
differences in the drug products consti­
tute a substantial hazard to the public 
health.

The Commissioner is of the opinion 
that cost considerations cannot be the 
prime factor in determining whether to 
establish a bioequivalence requirement 
for certain drug products. A bioequiva­
lence requirement would only be imposed, 
however, when bioinequivalence may 
have therapeutic significance. He be­
lieves, moreover, that bioequivalence can 
be determined for many drug products 
using less costly in vitro methodology. 
The Commissioner anticipates that in. 
vivo testing will generally be limited to 
those drug products for which (a) there 
is well-documented evidence of thera­
peutic failure or bioinequivalence in drug 
products used for treatment of a serious 
disease, (b) careful dosage, titration and 
patient monitoring is essential for safe 
and effective use, and (c) an in vitro bio­
equivalence standard, i.e., one that has 
been correlated with in vivo data, is un­
available.

10. One comment inquired as to how 
FDA will do in vivo and/or in vitro test­
ing to assure bioequivalence. The com­
ment -stated that perhaps the agency 
could make use of university scientists 
who have no vested interest in the prod­
ucts in question to test these products 
for bioequivalence.

The Commissioner advises that the 
primary responsibility for performing in 
vivo and in vitro bioequivalence testing 
of a drug product rests with its manu­
facturer. The FDA will continue to do 
studies to improve existing methodology 
and specifications relating to bioequiva­
lence and to test samples of marketed
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drug products to assure the bioequiva- 
lence of these products. This testing will 
be done both in-house and through 
grants and contracts to competent uni­
versity scientists and other appropriate 
investigators.

11. Several comments objected to 
what they consider to be the inherent as­
sumption in the proposal that no pre­
scription drug products except those 
listed in the preamble have a bioequiv­
alence problem. The comment stated that 
FDA has failed to produce any valid 
scientific evidence to back up this as­
sumption of equivalence.

The Commissioner, advises that the 
proposed regulations were not based on 
the inherentvassumption that only the 
prescription drug products listed in the 
preamble have a bioequivalence problem. 
The proposed regulations under §320.3 
(b) listed factors that the Commissioner 
would consider in determining whether 
there is a bioequivalence problem that 
requires the establishment of a bioequiv­
alence requirement. Using these criteria, 
tiie Commissioner rrnde a tentative find­
ing that the drug products listed in the 
preamble had a known or potential bio­
equivalence problem. Hie purpose of the 
list was to generate public understanding 
of how FDA intends to apply tine factors 
set forth in proposed § 320.3(b) to iden­
tify drug products for which a bioequiv­
alence requirement should be estab­
lished. Although an attempt was made to 
identify each drug product with a known 
or potential bioequivalence problem, the 
Commissioner recognizes that the list 
may omit some drug products with a 
known or potential bioequivalence prob­
lem. Likewise, the Commissioner em­
phasizes that a drug product’s inclusion 
on the list does not necessarily imply 
that FDA has positive evidence of bioin­
equivalence among the various brands of 
the drug product.

12. One comment questioned the 
statement in the preamble to proposed 
§ 320,3 that the Commissioner believes 
that relatively few of the marketed drug 
products meeting current in vitro stand­
ards and current good manufacturing 
practices will be found to have medically 
significant bioequivalence problems. The 
comment noted that the lengthy list of 
drug products in the preamble suggests 
more than a few potential bioequivalence 
problems.

In paragraph 11, the Commissioner 
emphasizes that a drug product’s inclu­
sion on the list does not necessarily imply 
that FDA has positive evidence of bio- 
inquivalence among the various brands 
of the drug product. In compiling the 
list, FDA took a conservative approach. 
Therefore, a drug product was included 
on the list if, in FDA’s opinion, there 
was any suspicion that the drug product 
had a known or potential bioequivalence 
problem or was a member of a class of 
drug products for which there was sus­
picion that at least one member of the 
class had a known or potential bioequiv­
alence problem. The Commissioner is 
of the opinion that, as evidence of bio- 
inequivalence is closely examined, few of 
the drug products listed will be deter­
mined to have well-documented, medi-
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cally significant bioequivalence problems.
A “medically significant bioequivalence 
problem” is one that would result in 
therapeutic failure or a hazard to a 
patient if different brands of the same 
drug product or different batches of the 
same brand are not bioequivalent. The 
Commissioner believes that a determina­
tion of bioequivalence is most critical in 
a drug product that has a narrow thera­
peutic-toxicity dosage range and requires 
careful patient titration and monitoring 
for safe and effective use.

13. Two comments objected to the list 
of drug products included in the pre­
amble and identified as having known or 
potential bioequivalence problems. The 
comment added that the list is arbitrary, 
and, contrary to a statement made in 
the preamble, does not provide adequate 
information to manufacturers to as­
semble data and conduct bioequivalence 
studies in anticipation of a bioequiv­
alence requirement. Several comments 
suggested that the list be amended to 
include additional drug products.

In responding to the comment in para­
graph 11 of this preamble, the Commis­
sioner acknowledges that the list of drug 
products may omit some drug products 
with a known or potential bioequivalence 
problem. The Commissioner does not 
agree that the list is arbitrary. The drug 
products listed were selected by the Com­
missioner using the factors proposed in 
§ 320.3(b). The purpose of the list was 
to alert persons marketing a drug prod­
uct on the list that, on the basis of an 
in-house review of data available to FDA, 
the Commissioner is concerned that the 
product has a' bioequivalence problem 
and he will likely propose to establish a 
bioequivalence requirement for the drug 
product. At the time the Commissioner 
proposes a bioequivalence requirement, 
he will document the data to support the 
requirement. These persons, therefore, 
can rely on this advance information if 
they wish to conduct bioequivalence 
studies in anticipation of the establish­
ment of the requirement by rule making.

The majority of the drug products list­
ed in the preamble and identified as hav­
ing a known or potential bioequivalence 
problem were drug products evaluated 
as effective for at least one indication in 
the Drug Efficacy Study. The Commis­
sioner advises that FDA will continue to 
require the submission of bioavailability 
data in a full or abbreviated NDA for any 
of these products and for identical, re­
lated, or similar drug products. This pol­
icy is being codified in § 320.22(c) (21 
CFR 320.22(c)) of the bioavailability 
regulations under Subpart B—Proce­
dures for Determining the Bioavailabil­
ity of Drug Products published elsewhere 
in this issue of the F ederal R e g is t e r . The 
FDA intends to propose in the near fu­
ture under the procedures set forth in 
Subpart C of Part 320 the establishment 
of a bioequivalence requirement for all 
of these drug products, which upon ex­
amination, are determined to have well- 
documented, medically significant bio­
equivalence problems. 31 a bioequivalence 
requirement is finally “established for a 
drug product after completion of these

pi o .dares, the applicant will be required 
to submit data in the full or abbreviated 
NDA to demonstrate that the product 
meets the bioequivalence requirement.

The Commissioner also advises that 
FDA’s current policy is that, until a bio- 
equivalence requirement is established 
for a drug product, manufacturers sub­
mitting a full or abbreviated NDA for a 
drug product already identified by PDA 
as having a known or potential bioequiv­
alence problem will be required to meet 
the same requirements as previous man­
ufacturers. Thus if previous manufac­
turers have been required to conduct in 
vivo studies, new manufacturers will be 
required to conduct in vivo studies even 
though there is evidence that a bioequiv­
alence requirement could be established 
on the basis of an in vitro test. This as­
sures that opportunity for public com­
ment will be provided before an in vitro 
test is substituted for an existing in vivo 
test to demonstrate bioequivalence, and 
that competing firms are treated fairly 
and equallyby the agency. The Commis­
sioner advises that, pursuant to the agen­
cy’s policy of minimizing human studies, 
FDA will give priority to the establish­
ment of bioequivalence requirements to 
those products for which an in vitro test 
is available.

D e f in it io n s

14. One comment objected to the defi­
nition of ‘ ‘drug product” proposed in 
§ 320.1(b). Tne comment stated the def­
inition should connote an item that is 
capable of being introduced into inter­
state commerce and should embrace the 
active drug ingredient, the labeling, and 
the final package in which the product 
is distributed, and not merely the prod­
uct’s dosage form. The comment recom­
mended that “drug product” be defined 
as “a dosage form defined by the USP 
monograph in a suitable protective con­
tainer with labeling that includes direc­
tions for use and storage.”

The Commissioner does not agree that 
the term “drug product” should be de­
fined, for the purposes of the bioavail­
ability and bioequivalence regulations, to 
include the container and labeling. The 
purpose of defining the term “drug prod­
uct” is to differentiate that term from 
the term “ drug”, i.e., the active drug 
ingredient. The Commissioner does not 
believe that the suggested change adds 
clarity to the definition. On the contrary, 
he believes that inclusion of the con­
tainer and labeling in the definition of 
drug product might mislead persons into 
believing that a bioequivalence require­
ment would have to specify the type of 
container and labeling. The purpose of 
the bioequivalence regulations is to as­
sure that pharmaceutical equivalents or 
pharmaceutical alternatives have equiv­
alent bioavailability. The container and 
labeling have no bearing on this purpose. 
While a container may affect the sta­
bility of a drug r rodg't. n. prOr’u^t whose 
strength or purity has deteriorated over 
time is no longer a pharinaweutical equiv­
alent or a pharmaceutical alternative.

15. One comment concerning the defi­
nition of the term “pharmaceutical al-
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tematives” proposed in § 320.1(d) stated 
that this implies that two different salts 
may have the same effect, but whereas 
the rate of deposit in situ may be differ­
ent, this difference is not an effect of 
bioavailability.

While the comment is not clear, the 
Commissioner reiterates that certain 
pharmaceutical alternatives, as defined 
in proposed § 320.1(d), should be bio­
equivalent because their therapeutic 
effect is based on the same therapeutic 
moiety and they are labeled to be used 
interchangeably, e.g., theophylline and 
aminophylline (theophylline ethylenedi- 
amine). On the other hand, other phar­
maceutical alternatives, e.g., erythro­
mycin estolate and erythromycin stea­
rate, are not labeled to be used 
interchangeably and need not be bio­
equivalent. The Commissioner will 
propose to establish a bioequivalence re­
quirement for pharmaceutical alterna­
tives only if the labeling indicates that 
they are intended to be used inter­
changeably. If pharmaceutical alterna­
tives are not intended to be used inter­
changeably, the labeling should note 
differences in pharmacokinetic proper­
ties affecting metabolism and tissue dis­
tribution, toxicity,-and adverse reactions.

16. Two comments recommended that 
the definition of the term “bioequivalent 
drug products” proposed in § 320.1(e) be 
modified to read: “ 'Bioequivalent drug 
products’ means pharmaceutical equiv­
alents or pharmaceutical alternatives 
that have comparable location param­
eters, e.g., means, medians, etc., with 
respect to rate and extent of absorption 
to the reference material, provided that 
the bioavailability test shall be suffici­
ently sensitive to discriminate between 
specified- differences in formulations. A 
drug product may be equivalent to the 
reference material in the extent of ab­
sorption, but not in its rate of absorption 
and yet may be considered to be bio­
equivalent because such differences in 
rate of absorption may be intentional or 
are not essential to the attainment of 
effective body drug concentration on 
chronic usage.” Another comment rec­
ommended that confidence intervals 
should be used to interpret bioequiva­
lence data. The comment stated that the 
use of confidence intervals would remove 
the decision on bioequivalence from the 
statistician, who should not make thera­
peutic decisions, to its rightful place with 
the investigating clinician. For example, 
m a Comparative bioavailability trial of 
a new formulation (B) against a stand­
ard formulation (A) of a drug, analysis 
may indicate that the total urinary ex­
cretion of (B) is (with 95 percent con­
fidence) 91.8 to 108.2 percent of the uri­
nary excretion of (A). The investigátor 
can then decide whether this 8.2-percent 
variation is, or is not, sufficiently small 
to consider the two preparations thera­
peutically equivalent.

The Commissioner believes that a de­
termination that two or more pharma­
ceutical equivalents or pharmaceutical 
alternatives are bioequivalent drug prod­
ucts should consider not only the statis­
tical significance of numerical values,

e.g., means, medians, etc., but also inter- 
and intra-subject variability, product re­
producibility and variability, and the 
medical significance of differences in bio­
availability. For certain drug products, 
greater variance in bioavailability can be 
tolerated because of the intended thera­
peutic use or because the products do not 
require careful patient titration. In addi­
tion, variation in bioavailability must be 
allowed because the reference material 
used as a standard for bioequivalence 
testing will, in most cases, be from a 
batch of thé product produced by the 
original NDA holder and this reference 
material, in itself, is not an absolute bio­
equivalence standard.

As suggested in the first comments, 
the Commissioner has revised the second 
sentence in the definition of “bioequiv­
alent drug products” to include a state­
ment that some pharmaceutical equiva­
lents or pharmaceutical alternatives may 
be equivalent in the extent of their ab­
sorption but not in their rate of absorp­
tion and yet may be considered bioequiv­
alent because such differences in the rate 
of absorption are intentional and are re­
flected in the labeling, are not essential 
to the attainment of effective body drug 
concentrations on chronic usage, or are 
medically insignificant for the particular 
drug product studied. The Commissioner 
believes that this statement serves to 
clarify when differences in bioavailability 
may be tolerated.

The Commissioner, in response to the 
second comment regarding the use of 
confidence intervals, has revised the def­
inition pf bioequivalent drug products in 
§ 320.1(e) by deleting the word “statis- 
tically” because this word incorrectly im­
plies that the statistical significance of 
numerical values is the sole basis upon 
which bioequivalence is determined.

A c c e p t a b il it y  o f  I n  V it r o  D ata as 
E v id en ce  o f  B ioeqtjivalence

17. Two comments stated that in vivo 
bioequivalence testing should be re­
quired, where methodology permits, for 
all prescription drug products subject to 
the new drug provisions of the act that 
have not been studied in clinical trials. 
Another comment questioned the pre­
amble statement that, for many drug 
products, in vivd bioavailability testing 
would involve human risk and would be a 
waste of human resources with little 
benefit to the public health. This com­
ment said that a statement should also 
be made that not testing all drug prod­
ucts could conceivably result in greater 
harm and risk if ineffectively com­
pounded drug products are allowed on 
the market.

The Commissioner is of the opinion 
that, ordinarily, in vivo bioequivalence 
testing in humans should be limited to 
those drug products determined to have 
a medically significant bioequivalence 
problem. He believes that it is neither 
feasible nor in the interest of public 
health to require in vivo testing in hu­
mans for all drug products. To conduct 
in vivo studies to assure the bioequiva- 
lenee:of all marketed drug products, an 
enormous number of human subjects and

clinical investigators would be needed. 
„ In addition, the administration of drugs 

to research subjects is never without 
some risk or discomfort to the subject. 
Therefore, in vivo bioequivalence studies 
are justifiable only where the benefits 
of the studies outweigh the risks. 
Furthermore, the Commissioner believes 
that, for many drug products, the use of 
a currently available, in vitro test com­
paring the product to a reference mate­
rial of known bioavailability is adequate 
to assure the bioequivalence of different 
brands of the same drug products as well 
as batch-to-batch uniformity.

18. Several comments objected to pro­
posed § 320.1(f) (1) (i) allowing for the 
use of an in vitro test, usually a dissolu­
tion rate test not correlated with in vivo 
data, as a method for establishing bio­
equivalence. These comments stated that 
a bioequivalence requirement can only 
be met by an in vivo standard or by spe­
cifically showing that the in vitro stand­
ard correlates with in vivo data. Unless 
an in vitro test presents a valid predic­
tive standard for the in vivo bioavail­
ability of a drug product,- it should not 
be used as a standard of bioequivalence. 
One comment urged that only in vivo 
testing be used to determine the bio­
equivalence of drug products unless and 
until carefully evaluated and validated 
in vitro methods, unequivocally capable 
of correlating with bioanalytical find­
ings, are available and published for re­
view by competent scientists.

The Commissioner reiterates his opin­
ion that it is neither feasible nor in the 
public interest to require in vivo studies 
in humans for the majority of drug prod­
ucts identified as having a bioequivalence 
problem. He believes that, ordinarily, hi 
vivo bioequivalence studies should be 
limited-to those drug products for which 
there is well-documented evidence of 
therapeutic failure or bioinequivalence 
in different brands of a drug product that 
exhibits a narrow' therapeutic/toxicity 
ratio or has an effective concentration 
in the blood that is in close proximity 
to the toxic concentration in the blood, 
and safe and effective use of the drug 
product requires careful dosage titration 
and patient monitoring.

The Commissioner believes that a bio­
equivalence requirement for the majority 
of drug products should be an in vitro 
test in which the drug product is corn- 
payed to a reference material. Prefer­
ably, the in vitro test should be an in 
vitro bioequivalence standard, i.e., an in 
vitro test that has been correlated with 
humap in vivo data. If an in vitro bio­
equivalence standard does not exist, how­
ever, the Commissioner believes that a 
solution to a bioequivalence problem is 
to. require an FDA-specified in vitro test 
not correlated with human in vivo data. 
Based on current technology, the Com­
missioner anticipates that, in most in­
stances, the in vitro test will be a dissolu­
tion test. Section 320.53 of the final reg­
ulations provides for such an in vitro test. 
The Commissioner advises that a drug 
product will not be approved for market­
ing solely on the basis o f dissolution rates.
A dissolution test, however, may consti­
tute a proper element in reaching the
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decision to approve an NDA or supple­
mental application for a drug product; 
with a bioequivalence problem.

19. One comment stated that, although 
dissolution rates should foe standard 
analytical procedures, they should not toe 
used as a means of approving a drug 
product for marketing.

The FDA’s experience Shows that poor 
bioavailability is associated with poor 
dissolution. Where the FDA has per­
formed both blood level studies and dis­
solution studies on the same lots of dif­
ferent brands of a drug product, test re­
sults show that, if there is a significant 
difference in blood levels, there is also a 
significant difference in dissolution rates. 
The FDA, however, is unaware of any 
instance where noncontrOlled release 
drug products with high dissolution rates 
were shown not to be bioavailable when 
tested in vivo.

In most instances, the reference ma­
terial used in a bioequivalence study will 
be a drug product that is the subject of 
an approved NDA. The Commissioner is 
concerned that the validity of a dissolu­
tion rate test will be questioned if the 
reference material has a low dissolution 
rate or fails to achieve Its full dissolution 
potential. In proposing a bioequivalence 
requirement involving an in vitro test not 
correlated with human in vivo data, the 
Commissioner will invite comments re­
garding the adequacy of the test to dem­
onstrate product comparability. The FDA 
is studying the dissolution rates of a 
number of multiple source drugs to ob­
tain basic data to support a bioequiva­
lence requirement involving a dissolu­
tion test for these products.

20. One comment proposes deleting 
both the in vitro dissolution testing as 
an indication of in vivo bioavailability 
and, in most instances, in vivo studies in 
humans and replacing both with in vivo 
animal studies.

The Commissioner agrees that in vivo 
animal studies may be suitable for dem­
onstrating bioequivalence. To date, how­
ever, the FDA has seen little outside data 
correlating in vivo animal data on the 
different brands of a drug product or on 
different batches of the same brand. The 
FDA is now conducting these studies on 
some drug products and expects to con­
duct studies on additional drug prod­
ucts in the future, information from 
these studies will provide first hand in­
formation as to the extent that animal 
studies may be able to substitute for 
human studies where in vivo testing is 
required. Therefore, until that time, the 
Commissioner believes that animal stud­
ies should be limited to those instances 
where an in vitro test is not suitable or 
in vivo testing in humans is impractical 
or not feasible. Section 320.53 of the final 
regulations provides for in vivo animal 
studies in a bioequivalence requirement.

21. The Commissioner also concludes 
that it is inappropriate to include in the 
definition of the term “bioequivalence re­
quirement,” the types of bioequivalence 
requirements that may be established. 
Therefore, in the final regulations he has 
limited § 320.1(f) to a definition of the 
term “bioequivalence requirement.“  He

has deleted the information in proposed 
§ 320.1(f)(1) and (2) regarding the types 
of bioequivalence requirements, and has 
included this inf ormation in new § 320.53.
P rocedures  f o r  E s t a b l ish in g  o r  A m e n d ­

in g  a B io e q u iv a le n c e  R e q u ir e m e n t

22. One comment proposed deletion of 
the phrase “or may not be” from pro­
posed § 320.3(a) (now § 320.51(a) (2) ). 
The comment explained that it is a con­
tradiction in terms to impose bioequiva­
lence requirements on products when the 
Commissioner does not know them to be 
ordinarily lacking in bioequivalence. Fur­
thermore, if a lack of bioequivalence 
cannot he established by available sci­
entific techniques, it is doubtful at best 
that a meaningful bioequivalence re­
quirement could be established. The com­
ment added that, if a bioequivalence re­
quirement is not in fact necessary to as­
sure that a drug is safe and effective for 
use under the conditions prescribed, rec­
ommended, or suggested In its labeling, 
then it cannot be required under the 
statute.

The Commissioner agrees in part with 
this comment; however, he does not 
agree that the phrase “or may not be” 
should be deleted. He advises that a bio­
equivalence requirement will not toe es­
tablished for a particular drug product 
unless there is well-documented evidence 
that different brands o f the same drug 
product present a high potential for not 
being bioequivalent or are not bioequiv­
alent. The Commissioner recognizes, 
however, that there may be instances 
where there is well-documented evidence 
of a bioequivalence problem with several 
drug products in a class of drug prod-, 
ucts, e.g., the thiazides, but this evidence 
does not include data for all of the drug 
products in the class. The Commissioner 
is of the opinion that, on the basis of this 
evidence, protection of the public health 
requires that he establish a bioequiva­
lence requirement for all of the drug 
products in the Class, and not only for 
the particular drug products in the class 
for which there is well-documented evi­
dence of a bioequivalence problem. Pro­
posed § 320.3(b) (7) stated that one of the 
factors to be considered in determining 
whether a bioequivalence requirement 
should be established is evidence that 
pharmaceutical alternatives or pharma­
ceutical equivalents are members of a 
class of drug products that have close 
structural similarity and physicochemi­
cal or pharmacokinetic properties and 
evidence that other drug products in this 
same class are not bioequivalent drug 
products; this has now been merged with 
proposed § 320.3(a) in new § 320.51(a). 
The Commissioner advises that the in­
tent of the phrase “or may not be” in 
proposed § 320.3 (a) is to reflect the factor 
in proposed § 320.3(b). Section 320.51(a) 
of the final regulations states that a bio­
equivalence requirement may be estab­
lished if the Commissioner determines 
that drug products may not be bioequiva­
lent drug products based on the criteria 
set forth in § 320,52 or because they are 
members of a class of drug products ancl 
have close structural similarity and simi ­

lar physicochemical or pharmacokinetic 
properties to other drug products in the 
same class that the Commissioner finds 
proposed § 320.3(a) is to reflect the factor 

23. One comment stated that the peti­
tion procedures for establishing a bio­
equivalence requirement in proposed 
§ 320.3(c) would shift to manufacturers 
FDA’s reponsibility for monitoring the 
safety and effectiveness of other manu­
facturers’ “me-too” products. The com­
ment added that FDA should not estab­
lish procedures that would permit the 
marketing of untested products and that 
would rely upon manufacturers’ test­
ing of competitors’ products to detect 
effectiveness problems.

The Commissioner believes that this 
comment incorrectly assumes that once 
the regulations are finalized FDA will 
take a passive role and wait for manu­
facturers to submit data on their com­
petitors' products before taking action. 
This is not the case. The FDA will con­
tinue to conduct studies to identify bio­
equivalence problems with multiple 
source drug products. The FDA will itself 
propose to establish a bioequivalence re­
quirement for a drug product if the data 
needed to establish this requirement are 
known to the agency. While FDA does 
not expect manufacturers to submit in­
formation on the deficiencies of compet­
ing products, it is naive to believe that 
many manufacturers do not routinely test 
their competitors’ products. In the past 
manufacturers have submitted data to 
FDA showing that there axe bioequiv- 
alencfe problems with their competitors’ 
products and requested regulatory ac­
tion. The petition procedure does not 
transfer to anyone FDA’s responsibility to 
assure the safety, effectiveness, and qual­
ity of drug products^ The purpose of the 
procedure is to provide ah orderly process 
for any person, including manufacturers 
who desire to do so, to submit evidence 
of a bioequivalence problem to FDA. This 
procedure will assure, however, that such 
evidence is public and scientifically valid 
and that the petition is not simply an 
attempt to make it harder for competi­
tors to market products.

24. One comment proposed that the 
following new sentence be inserted be­
tween the first and second sentence of 
proposed § 320.3(c): “A proposal to 
establish a bioequivalence requirement 
initiated by the Commissioner of Food 
and Drugs shall contain the same infor­
mation required by this section to be 
included in citizen petitions to establish 
such a requirement.”  The comment 
argued that the Commissioner should 
subject himself to no less substantial re­
quirements than those imposed on pri­
vate parties.

The Commissioner agrees that if he 
proposes to establish a bioequivalence 
requirement the proposal must contain 
well-documented evidence to support the 
proposal. If the Commissioner proposes 
to establish a bioequivalence require­
ment, the supporting data will toe placed 
on public display in the office of the 
Hearing Clerk, Food and Drug Adminis­
tration, and referred to in the proposal 
published in the F ederal R e g iste r  for 
public comment. The Commissioner is
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amending § 320.51(c) of the final regula­
tions to clarify this issue.

25. One comment stated that the per­
son petitioning for a bioequivalence re­
quirement having justified the bioequiv­
alence requirement under proposed 
§ 320.3(c)(1) should not be required to 
provide a proposed in vitro or in vivo 
test. The comment explained that if a 
bioequivalence problem is shown to ex­
ist, the drug product should be added to 
the list of drug products needing in vivo 
or in vitro testing and the same proce­
dures followed, as with drug products al­
ready listed.

The Commissioner believes that, in the 
majority of cases, if there is well-docu­
mented evidence of a bioequivalence 
problem, the petitioner will be able to 
propose an in vitro or in vivo test for 
determining bioequivalence. The intent 
of the regulations is to require a peti­
tioner to include in his petition any in 
vitro or in vivo test lie proposes to be 
used in a bioequivalence requirement. 
The Commissioner advises, however, that 
he will not deny a petition solely because 
it does not contain a proposed in vitro 
or in vivo test. The Commissioner is 
modifying the final regulations in § 320.- 
54(b) to state that the petitioner is re- , 
quested to, but is not required to, in­
clude in the petition a description of any 
in vitro or in vivo test he proposes to be 
used in a'bioequivalence requirement.

26. One comment stated that proposed 
. § 320.3 (n) would allow FDA to amend a 
bioequivalence requirement without re­
vealing the reasons for this requirement. 
The comment explained that this situa­
tion can arise if a revision of a bio­
equivalence requirement is based on 
confidential information obtained from 
one drug company. The comment added 
that, if a new standard based on con­
fidential information is imposed, it is not 
possible to know whether an arbitrary 
standard is being required or whether the 
standard is justified but based on confi­
dential information. The comment rec­
ommended that FDA state when the 
standard is based on confidential data.

Section 320.51(d) of the final regula­
tions provides that the Commissioner, on 
his own initiative or in response to a 
petition by an interested person, may 
amend a bioequivalence requirement. An 
amendment will be made with the same 
criteria and procedural steps that are to 
be used in establishing a bioequivalence 
requirement initially. Data submitted in 
a petition or otherwise available to FDA 
to support the amendment will be made 
part of the administrative record. If the 
amendment proposes a new or revised 
method based on data in an approved - 
NDA or data voluntarily submitted to 
PDA and shown to be exempt from pub­
lic disclosure, the administrative record 
will include a summary of the data and 
indicate that the new or revised method 
is based on data in an approved NDA or 
on confidential data voluntarily submit­
ted to FDA.

RULES AN D  REGULATIONS

E vid en ce  To E s t a b l ish  a B io e q u iv a le n c e  
R e q u ir e m e n t

27. One comment stated that the pro­
posal is unclear whether the factors listed 
in proposed § 320.3(b) (now § 320.52) are 
those to be considered in deciding 
whether to initiate a proceeding to estab­
lish a bioequivalence requirement as well 
as being the factors that will control the 
outcome of such a proceeding. The com­
ment proposed that the phrase “which, if 
demonstrated to be reliable and persua­
sive, establishes” be inserted prior to the 
phrase “ that such drug products” in pro­
posed § 320.3(b) (1), (2), and (3), and 
prior to the word “ that”  appearing in the 
|irst lines of proposed § 320.3(b) (4), (5),
(6), and (7) ti

The Commissioner agrees in principle 
with this comment and advises that the 
factors listed in proposed § 320.3(b) are to 
be considered both in deciding whether 
to propose establishing a bioequiva­
lence requirement and in determ ining 
whether a proposed requirement be 
finalized. In response to the comment, 
the Commissioner is revising the final 
regulations in § 320.52 to state, that the' 
factors listed, when supported by well- 
documented evidence, will be considered 
by the Commissioner to identify specific 
pharmaceutical equivalents and phar­
maceutical alternatives that are not or 
may not be bioequivalent drug products 
and to determine whether to propose or 
promulgate a regulation to establish a 
bioequivalence requirement for these 
products.

28. One comment stated that the Com­
missioner should specify what factors, 
other than those proposed in § 320.3(b), 
are referred to in the statement that the 
“following factors, among others,” will 
be taken into account in .a bioequivalence 
proceeding. The comment stated that it 
is necessary that all the factors to be 
considered be spelled out in advance, in 
order that affected parties may meet the 
alleged theoretical and factual justifica­
tion for a proposal that a bioequivalence 
requirement is necessary for a drug 
product.

The Commissioner disagrees with this 
comment. The FDA has attempted to 
identify prospectively all factors known 
at this time that would require the 
establishment of a bioequivalence re­
quirement. These factors reflect . the 
current state of the art and available 
technology. As with all new regulations 
relating to an evolving science, the Com­
missioner reserves the right to consider 
other factors that may indicate the 
need to establish a bioequivalence re­
quirement. The Commissioner advises, 
however, that in establishing a bioequiv­
alence requirement FDA will identify 
all of the factors considered in deter­
mining that a bioequivalence problem 
exists. Interested persons will have 
ample opportunity to comment on the 
scientific merits of these factors before 
issuance of a final regulation establish­
ing a bioequivalence requirement.
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29. One comment stated that pro­
posed § 320.3(b)(1) stipulates that evi­
dence from controlled observations or 
well-controlled studies in patients that 
pharmaceutical equivalents or phar­
maceutical alternatives intended to be 
used interchangeably for the same thera­
peutic effect do not give comparable 
therapeutic effects will be considered in 
determining whether to Establish a bio­
equivalence requirement. The comment 
explained that it would also appear that 
a lack of well-controlled studies, cou­
pled with a reasonable amount of anec­
dotal evidence indicating therapeutic 
failure, should necessitate a direct 
demonstration of bioavailability. Other­
wise, the burden lies not with the new 
producer of a drug product to demon­
strate that his product has comparable 
bioavailability with those products pre­
ceding it on the market, but rather with 
others to demonstrate that in fact a 
significant therapeutic risk may exist due 
to the bioavailability of the product of 
the new producer.

The Commissioner concludes that a 
bioequivalence requirement should be 
established only if there is well-docu­
mented evidence that an actual or po­
tential bioequivalence problem exists. 
Anecdotal evidence is not well-docu­
mented evidence. The Commissioner 
will not establish a bioequivalence re­
quirement on anecdotal evidence alone. 
In paragraph 7, the Commissioner 
states his opinion that there are sound 
reasons for assuming the bioequivalence 
of pharmaceutical equivalents or phar­
maceutical alternatives (based both on 
data showing the absence of a problem 
and on the reasonable allocation of 
scarce technical and human resources), 
and this assumption is not to be set 
aside on mere anecdotal contentions.

The Commissioner does not agree 
that failure to establish a bioequival­
ence requirement on the basis of anec­
dotal evidence alters the burden on 
competing manufacturers, on physicians, 
consumers, or FDA itself to show that 
a bioequivalence problem exists with 
the product of a new producer: The 
procedures in the final regulations are 
intended to establish criteria for iden­
tifying significant bioequivalence prob­
lems that justify additional in vitro 
and/or in vivo testing to assure that 
different brands of the same drug 
product meet the same standards. These 
procedures provide a means for any per­
son to submit well-documented evidence 
to support the establishment of a bio- 
equivalence requirement.

30. One comment regarding proposed 
§ 320.3(b) (3) (now § 320.52(c)) stated 
that an active drug ingredient, not a 
drug product, has a “ therapeutic ratio.” 
The comment added that the inherent 
pharmacology of the active drug in­
gredient would determine the therapeu­
tic ratio regardless of the method or 
rate of delivery to the blood.

The Commissioner does not agree that 
the therapeutic ratio is a function of the
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active drug ingredient and not of the 
drug product. The therapeutic ratio of an 
active drug ingredient is not independent 
from its dosage form. For example, the 
route of administration affects drug ab­
sorption and metabolism and thereby af­
fects the therapeutic ratio.

31. One comment stated that proposed 
§ 320.3(b) (3) does not include the pa­
rameters, e.g., the median effective dose 
{ED.™), to be used in determining the 
therapeutic ratio and, accordingly, the 
“2-fold difference’’ guideline should be 
deleted since it is inherently vague. An­
other comment stated that the “2-fold 
difference’’ guideline seems somewhat ar­
bitrary. This comment added that such a 
decision would more properly be made 
for each individual compound, based 
upon its pharmacology, the nature and 
severity of the toxic responses, and its 
pharmacokinetics, especially the rate of 
elimination and the volumes, of distribu­
tion. Furthermore, it would be more ap­
propriate to establish a bioequivalence 
requirement based on therapeutic ratio 
standards for a group of drug products 
using those factors that control the bio­
logical response to a given dose of a 
drug product.

The intent of § 320.52(c) is to establish 
criteria for identifying drug products 
that require careful dosage titration and 
patient monitoring for safe and effective 
use. A bioequivalence problem in these 
drug products could present a serious 
health hazard. One method of making 
such a determination is based on the 
therapeutic ratio of the drug products. In 
classical pharmacology the term “thera­
peutic ratio’’ is defined as the ratio of the 
median lethal dose (LDso) to the median 
effective dose (EDso). See Goodman and 
Gilman, “The Pharmacological Basis of 
Therapeutics,” 5th Ed., p. 27, Macmillan 
Publishing Co., Inc., New York, 1975. A 
copy of this reference has been placed on 
file in the office of the Hearing Clerk, 
Food and Drug Administration. The 
therapeutic ratio as defined in classical 
pharmacology is based partly on the me­
dian lethal dose and thus such a deter­
mination is usually done in animal stud­
ies. For this reason, the therapeutic ratio 
is rarely used in clinical-pharmacology 
and biopharmaceutics to identify drug 
products that require careful dosage ti­
tration and patient monitoring. This de­
termination is usually made by biophar- 
maceutical scientists by comparing the 
minimum effective concentration and 
minimum toxic concentration in the 
blood achieved in a multiple dose steady 
state study. The Commissioner concludes 
that either the therapeutic ratio of a 
drug product or a comparison of the min­
imum effective concentration and the 
minimum toxic concentration can be 
used to identify drug products that re­
quire careful dosage titration and pa­
tient monitoring.

The Commissioner does not agree that 
the 2-fold difference guideline is arbi­
trary. He believes that this guideline is 
generally accepted by the medical com­
munity as being adequate to identify 
drug products that require dosage titra­
tion and careful patient monitoring. He
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emphasizes that this is a guideline that 
must be applied to an individual drug 
product on the basis of the product’s 
pharmacology and usage.

The Commissioner is revising the final 
regulations to specify the parameters to 
be used in determining the therapeutic 
ratio and to provide for the comparison 
of minimum effective concentration and 
m inim um  toxic concentration to identify 
drug products requiring dosage titration 
and careful patient monitoring.

32. One comment stated that proposed 
§ 320.3(b) (4) (now § 320.52(d)), as 
written, would not require the establish­
ment of a bioequivalence requirement if 
a bioequivalence problem could result in 
a less than serious adverse effect in a serK 
ous condition or a serious adverse effect 
in a less than serious condition. Another 
comment stated that proposed § 320.3(b)
(4) seems to qualify proposed § 320.3(b)
(2). This comment explained that it is 
possible that FDA would allow bioin­
equivalent products on the market if the 
agency judged this inequivalence as not 
being a serious threat in the treatment 
or prevention of a serious disease condi­
tion. The comment added that proposed 
§ 320.3(b) (4) could negate all the other 
factors to be considered in determining 
the need for a bioequivalence require­
ment, since it would be at the discretion 
of the Commissioner to decide whether 
this inequivalence would be clinically 
meaningful.

The Commissioner advises that the in­
tent of § 320.52(d) is to permit the es­
tablishment of a bioequivalence require­
ment where competent medical deter­
mination indicates that a lack of bio­
equivalence would have serious adverse 
effects in the treatment or prevention of 
a serious disease, or condition even 
though the available pharmacokinetic or 
physicochemical data are less than con­
clusive. Section 320.52(d) does not ex­
clude the establishment of a bioequiva­
lence requirement when a lack of bio­
equivalence could have a less than seri­
ous adverse effect. If evidence demon­
strates a known or potential bioequiva­
lence problem, the Commissioner will 
propose to establish a bioequivalence re­
quirement regardless of whether a lack 
of bioequivalence could result in a seri­
ous adverse effect. The Commissioner, 
however, does not intend to establish a 
bioequivalence requirement solely on a 
medical determination that a lack of bio- 
equivalence could result in a serious ad'*' 
verse effect in the treatment or preven­
tion of a serious disease or condition. A 
medical determination that a bioequiva- 
lence problem could have a serious ad­
verse effect is, of course, of great concern 
to FDA and would be given great weight 
in determining whether to establish a 
bioequivalence requirement if there is 
other evidence that there is a potential 
bioequivalence problem even though this 
evidence is less than conclusive. All of the 
factors listed in § 320.52 will be consid­
ered together in determining whether to 
establish a bioequivalence requirement. 
Finally, the Commissioner reiterates that 
he does not intend to allow drug prod­
ucts with bioequivalence problems to re­

main on the market. The Commissioner 
believes, however, that priority should be 
given to establishing bioequivalence rer 
quirements for those drug products 
where bioequivalence is critical for their 
safe and effective use in the treatment 
or prevention of a serious disease or 
condition.

33. One comment concerning proposed 
§ 320.3(b) (5) (i) (now § 320.52(e) (1)) 
stated that, although low solubility of 
a compound has an important effect on 
its bioavailability from a product, the 
statement that the dose far exceeds the 
solubility in the volume of fluids present 
in the stomach (taken as 100 milliliters) 
appears to be somewhat vague. The com­
ment added that one cannot determine 
what fluid is intended or what provisions 
will be made for doses intended in pedi­
atric patients. Another problem would 
be those drugs that are utilized in a 
large range of strengths. By this cri­
terion, fixed volume would affect the 
testing of increased doses of the same 
product differently, or a single strength 
product for /which various dosage regi­
mens are suggested for different indi­
cations.

The Commissioner agrees that pro­
posed § 320.3(b) (5) (i) is vague and 
should be revised. The Commissioner 
advises that the fluid intended is the 
gastric fluid normally in the stomach. 
The volume of gastric fluid normally in 
the stomach is taken to be 100 milliliters 
for adults and prorated for infants and 
children. The Commissioner also advises 
that if a drug product is marketed in 
more than one dosage strength in the 
same dosage form and if the volume of 
gastric fluid required to dissolve any of 
the dosage strengths far exceeds the vol­
ume of gastric fluids normaly in the 
stomach, he will consider this factor as 
applicable to all dosage strengths since 
multiple amounts of this dosage strength 
may be used.

Sections 320.52(e) (1) of the final reg­
ulations reads: “The active drug ingre­
dient has a low solubility in water, e.g., 
less than 5 milligrams per 1 milliliter, 
or, if dissolution in the stomach is criti­
cal to absorption, the volume of gastric 
fluids required to dissolve the recom­
mended dose far exceeds the normal vol­
ume of gastric fluids in the stomach 
(taken to be 100 milliliters for adults 
and prorated for infants and children).”

34. Four comments objected to pro­
posed § 320.3(b) (5) (ii) (now § 320.52
(e) (2)) that lists a slow dissolution rate, 
i.e., less than 50 percent in 30 minutes, 
as one of the factors used to determine 
whether a bioequivalence requirement 
should be established. One comment 
stated that the condition of this deter­
mination, such as pH and apparatus, 
should be specified. The comment added 
that this is an unnecessarily rigid re­
quirement, and more flexibility is needed. 
The other comments stated that the 
standard for. slow dissolution is not 
meaningful because it fails to take into 
account the nature of the drug entity 
and its intended function in the body. 
Another comment stated that the fact 
that a drug product has a dissolution
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rate of less than 50 percent in 30 minutes 
is not sufficient reason to believe that 
this product has a bioequivalence prob- 

• lem. \ ."/
The Commissioner agrees that 'for 

some drug products a dissolution rate of 
less than 50 percent in 30 minutes does 
not indicate a bioequivalence problem. 
He believes, however, that such a slow 
dissolution rate should be one of the fac­
tors, but not the only factor, considered 
in determining whether to establish a 
bioequivalence requirement. The PDA’s 
experience is that, generally, drug prod­
ucts shown not to be bioequivalent when 
tested in vivo have a dissolution rate of 
less than 50 percent in 30 minutes. The 
Commissioner believes that this guide­
line can be used as an effective screen to 
identify drug products with a potential 
bioequivalence problem that deserve 
further study. The Commissioner ad­
vises that the decision to establish a bio­
equivalence requirement on the basis of 
the dissolution rate would consider the 
dissolution profile of a drug product that 
is the subject of a full NDA. The Com­
missioner also agrees that the conditions 
for determining dissolution rate, suqh as 
pH and apparatus, should be specified. 
The Commissioner is revising § 320.52(e)
(2) of the final regulations to read: “The 
dissolution rate of one or more such 
products is slow, e.g., less than 50 percent 
in 30 minutes when tested using either a 
general method specified in an official 
compendium or a paddle method at 50 
revolutions per minute in 900 milliliters 
of distilled or deionized water at 37° C, 
or differs significantly from that of an 
appropriate reference material such as 
an identical drug product that is the sub­
ject of an approved full new drug ap­
plication.”

35. One comment suggested that pro­
posed § 320.3(b) (5) (iv) (now § 320.52
(e)(4)) be amended to read “Certain 
polymorphic forms, conforms, solvates, 
complex, crystal modifications, etc., of 
the active ingredient are poorly dis­
solved.” Another comment stated that it 
is improper to discuss the absorption of 
a polymorph according to the presently 
held view of gastrointestinal absorption 
where absorption is from the solution 
state. This comment stated that it would 
be better to note that polymorphic forms 
of the same compound may have differ­
ent dissolution characteristics and thus 
affect the bioavailability of products con­
taining different polymorphs.

The Commissioner agrees that pro­
posed § 320.3(b) (5) (iv) should be 
amended to include other physical struc­
tural characteristics that may affect bio­
availability. Therefore, he is revising 
§ 320.52(e) (4) of the final regulations to 
read: “Certain physical structural char­
acteristics of the active drug ingredient, 
eg., polymorphic forms, conforms, sol­
vates, complexes, and crystal modifica- 
tions, dissolve poorly and this poor dis­
solution may affect absorption.”
,, 36- One comment stated that, although 
the physicochemical factors set forth in 
Proposed § 320.3(b) (5) (i), (ii), and (v) 
(now § 320.52(e)(1), (2), and (5)) are

appropriate for consideration in deter­
mining whether a bioequivalence re­
quirement should be established, the ex­
amples should be deleted because their 

-  offer a potential of being misleading 
1 since they are at best mere benchmarks.

The Commissioner believes that, , al- 
—though the specific guidelines in pro­

posed § 320.3(b) (5) (i) , (ii), and (v) may 
not apply to all drug products, they are 
applicable to most drug products and are 
Accepted by biopharmaceutical scientists. 
To clarify the intent- of the inclusion of 
these guidelines in these sections, how­
ever, he has revised the “i.e.”  notation 
before each of these guidelines to “e.g.” 

37. One comment regarding proposed 
§ 320.3(b) (5) (vi) (now § 320.52(e) (6) ) 
stated that it is well known that many 
excipients used in the manufacture of 
drug products can have a profound effect 
on the disintegration, deaggregation, and 
dissolution of drug products, and thus 
potentially affect their bioavailability. 
These excipients are present in nearly 
every product on the market and the 
amount used and the mode of applica­
tion, as well as the ratio of total excip­
iente to active drug ingredient, can have 
a significant effect onthe products.

The Commissioner believes that pro­
posed § 320.3(b) (5) (vi) appropriately re­
flects the intent of this comment, i.e., 
excipients used in the manufacture of a 
prescription drug product may affect its 
bioavailability, and, therefore, the use of 
inactive ingredients should be considered 
in determining whether a bioequivalence 
requirement should be established. There 
is no change in § 320.52(e) (6) of the 
final regulations.

38. One comment regarding proposed 
§ 320.3(b) (6) (ii) (now § 320.52(f) (2)) 
stated that, although compounds which 
show poor absorption would be prime 
candidates for a close scrutiny with re­
spect to bioequivalence, it appears that 
bioequivalence for the most part involves 
relative availability using some standard 
dose such as a marketed product or an 
oral solution or suspension, rather than 
the absolute availability utilizing the 
area under the plasma curve or urinary 
excretion profile with an intravenous 
dose. Without such intravenous ...data, 
however, the percent absorbed from an 
oral solution could not be determined.

The Commissioner agrees with this 
comment. He is revising § 320.52(f) (2) 
of the final regulations to read: “ The de- 
p ee  of absorption of the active drug 
ingredient, therapeutic moiety, or its 
precursor is poor, e.g., less than 50 per­
cent, ordinarily in comparison to an in­
travenous dose, even when it is admin­
istered in pure form, e.g., in solution.”

39. One comment regarding proposed 
§ 320.3(b) (6) (iii) (now § 320.52(f) (3)) 
stated that the existence of rapid me­
tabolism through a high hepatic clear­
ance, or intestinal metabolism, would be 
viewed therapeutically as poor oral ab­
sorption when measured as active drug 
reaching the general circulation. The 
existence of a high first-pass effect would 
not have an effect on the relative bio­
availability of various oral, doses unless

the metabolic step was easily saturated 
so that nonlinear kinetics would be in 
effect. This latter situation would mean 
that the extent of absorption was in fact 
a function of the rate of absorption. Dose 
dependent bioavailability would result 
from rapidly releasing dosage forms or 
solutions withr a reduction in the extent 
of availability with increasing dosage.

The Commissioner believes that the 
comment misinterprets the clinical sig­
nificance of the factor set forth-in pro­
posed § 320.a(b) (6) (iii). If the active 
drug ingredient or therapeutic moiety of 
two drug products undergoes first-pass 
metabolism either in the gastrointesti­
nal tract or in the liver, the ingredient 
or moiety of each of the products may be 
available to the same extent in the sys­
temic circulation at steady state condi­
tions but may differ significantly in their 
peak concentrations. This difference in 
concentrations could alter their thera­
peutic or toxic effects. Drug products 
that undergo a rapid first-pass metabo­
lism are of greater clinical concern be­
cause large differences in peak concen­
trations will manifest themselves as a 
function of rates of metabolism and ab­
sorption. Therefore, great emphasis may 
need to be placed on the rate of absorp­
tion of a rapidly metabolized active drug 
ingredient or therapeutic moiety partic­
ularly if blood concentrations are criti­
cal for the safe and effective use of the 
drug product.

The comment also refers to dose de­
pendent kinetics where the rate of ab­
sorption affects the extent of absorption 
and, therefore, bioavailability and bio­
equivalence. T he. Commissioner agrees 
that dose dependent kinetics is a factor 
that should be considered in determining 
whether to establish a bioequivalence re­
quirement. Therefore, he is adding a new 
§ 320.52(f) (6) that reads: “The drug 
product is subject to dose dependent 
kinetics in or near the therapeutic range 
and the rate and extent of absorption 
are important to bioequivalence.”

40. One comment relating to proposed 
§ 320.3(b) (7) (now § 320.51(a) (3) ) . 
stated that it is inappropriate to define a 
potential for a bioequivalence problem on 
the basis that a drug product is a mem­
ber of a closely related class in which a 
bioequivalence problem has been identi­
fied. The comment explained that with­
in a class of compounds there are both 
very soluble and very insoluble sub­
stances and their potential bioequiva­
lence problems relate to each compound’s 
inherent physicochemical properties and 
not to its relationship to other similar 
compounds.

The Commissioner advises that if a 
bioequivalence requirement is established 
for a class of drug products, the require­
ment will apply only to the drug prod­
ucts in the class that have close struc­
tural similarity and physicochemical or 
pharmacokinetic properties similar to 
the drug product for which there is well- 
documented evidence of a bioequivalence 
problem. This concept is included in 
§ 320.51(a) (3) of the final regulations.
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R equirements for Batch T esting and 
Certification by PDA

41. Three comments objected to § 320.- 
3(e) (now §320.55) regarding individual 
batch testing and certification by PDA 
of drug products for which a bioequiva­
lence requirement is established. The 
comments stated that the agency does 
not have the authority to require such 
testing and certification under the act.

The Commissioner concludes that sec­
tion 505 of the Federal Food, Drug, and 
Cosmetic Act (21 U.S.C. 355) authorizes 
FDA to require batch testing and certi­
fication of drug products where no more 
practicable means exists to assure that 
they are safe and effective for their in­
tended use. Section 505 of the act per- 
mits a new drug to be marketed only 
after an NDA provides for safety and 
effectiveness, under approved labeling, 
and with approved methods of manu­
facture and quality control adequate to 
assure batch-to-batch consistency in 
making the product so that the product 
being marketed is identical to that tested 
for safety and effectiveness and ap­
proved by FDA. The Commissioner’s 
opinion is that batch testing and certi­
fication may be required in an NDA as 
part of the methods to assure the drug 
product’s identity, strength, quality, and 
purity. Ordinarily batch testing and 
certification for any manufacturer will 
not be required after four consecutive 
batches have been certified. The ability 
of the firm to make a satisfactory prod­
uct consistently in four batches will gen­
erally assure FDA that the methods of 
manufacture and quality control are 
adequate.
R equirements for M arketing a D rug 

P roduct Subject to a B ioequivalence 
R equirement
42 One comment objected to proposed 

§ 320 3(f) (now § 320.57). The comment 
stated that a holder of an approved NDA 
should not have to conduct in vivo bio­
availability tests if his product had been 
shown to be safe and effective in ade­
quate and well-controlled clinical trials.

The Commissioner concludes that, if 
a bioequivalence requirement is estab­
lished, each person marketing a drug 
product' that is-subject to the require­
ment must conduct studies to assure that 
his product meets the requirement and 
is equivalent to the reference material. 
In many cases, the drug product that is 
the subject of an approved NDA has 
been reformulated or there have been 
changes in the manufacturing proce­
dures since the approval of the initial 
application. The reformulated product 
has not been studied in clinical trials. 
The FDA’s experience is that bioequiv­
alence problems involve products manu­
factured by holders of approved NDA’s 
as well as those manufactured by per­
sons who do not hold an approved NDA. 
In addition, the Commissioner believes 
that clinical trials are not as sensitive, 
accurate, or reproducible as other bio­
equivalence methods and should be used 
to determine bioequivalence only if these 
other methods are not available.

43. Two comments stated that pro­
posed § 320.3(g) (now § 320.58(a)) 
should be withdrawn since it would im­
pose a requirement set forth in proposed 
§ 310.7 (21 CFR 310.7) on drug products 
subject to an NDA approved before Oc­
tober 10,1962. The comments added that 
§ 310.7 cannot be finalized because of the 
order of the United States District Court 
for the District of Columbia in “Hoff- 
mann-LaRoche, Inc., v. Weinberger” 
(Civil Action No. 75-0270) filed July 29, 
1975. -

The Court’s order in “Hoffmann- 
LaRoche, Inc. v. Weinberger” was pri­
marily addressed to proposed § 310.7(a), 
which would have allowed certain drug 
products to be marketed without prior 
submission or approval of a full or ab­
breviated NDA. Proposed § 310.7(c) 
would have required that, for any drug 
product subject to a Drug Efficacy Study 
Implementation (DESI) notice being 
marketed for the first timé after a bio­
equivalence requirement was established, 
an NDA be approved before marketing. 
Proposed § 310.7(c) would have per­
mitted any drug product subject to a 
DESI notice being marketed at the time 
a bioequivalence requirement was estab­
lished to remain on the market pending 
review and approval or disapproval of 
a full or abbreviated NDA or supple­
mental application. This provision was 
intended solely as a transitional proce­
dure to bring everyone into compliance 
with a bioequivalence requirement 
promptly and effectively. The only effect 
that the Court’s order had on proposed 
§ 310.7(c) was to preclude application 
of the transition procedures to marketed 
drug products that were not the subject 
of an approved full or abbreviated NDA 
at the time a bioequivalence requirement 
was established. The FDA is taking reg­
ulatory action against all drug products 
known to the agency that were identified 
in the preamble to the proposed bio­
equivalence regulations as having a 
known or potential bioequivalence prob­
lem and that are not the subject of an 
approved full or abbreviated NDA. Thus 
the transitional procedures in § 310.7 (c) 
that were affected by the Court’s order 
are no longer necessary for those drug 
products already identified by FDA as 
having a known or potential bioequiva­
lence problem. In the future, when a 
bioequivalence requirement is estab­
lished for a drug product that is subject 
to a DESI notice and that has not al­
ready been identified by FDA as having 
a known or potential bioequivalence 
problem, FDA Will immediately act to 
remove from the market all of these 
products that are not the subject of an 
approved full or abbreviated NDA. The 
FDA no longer intends to follow the 
transitional procedures provided for in 
proposed § 310.7(c) and no other tran­
sitional procedures will be necessary for 
marketed, unapproved drug product^. As 
discussed in paragraph 46 below, the 
Commissioner believes that the Court’s 
order, as amended, permits him to estab­
lish transitional procedures for marketed 
drug products that are the subject of an

approved full or abbreviated NDA when 
a bioequivalence requirement is estab­
lished for these products. Therefore, he 
is including such transitional procedures 
in the final regulations.

Section 320.58(a)* of the final regula­
tions provides that if a bioequivalence 
requirement is established for a drug 
product subject to an NDA that became 
effective before October 10, 1962, or for 
any identical, similar, or related drug 
product covered by such an NDA under 
§ 310.6 (21 CFR 310.6), marketing of the 
product may lawfully be continued as 
follows:

a. Any manufacturer who holds an 
approved full or abbreviated NDA for 
the drug product on the effective date of 
the bioequivalence requirement must 
submit and obtain approval by FDA of 
a supplemental application that provides 
evidence that the drug product meets 
the bioequivalence requirement. If a sup­
plemental application is submitted 
within the time frame specified in the 
regulation establishing the bioequiva­
lence requirement, the manufacturer 
may continue to market the drug product 
unless and until the supplemental ap­
plication is disapproved and approval 
of the NDA is withdrawn.

b. Any manufacturer who does not 
hold an approved full or abbreviated 
NDA for the drug product on the effec­
tive date of the bioequivalence require­
ment shall, before introducing the drug 
product into interstate commerce, sub­
mit and obtain approval by FDA of a 
full or abbreviated NDA, as applicable, 
that provides evidence that the drug 
product meets' the bioequivalence re­
quirement.

The requirements for a drug product 
subject to an NDA that became effective 
before October 10, 1962, or for any iden­
tical, similar, or related drug product 
covered by such an NDA under § 310.6, 
and further subject to a bioequivalence 
requirement parallel the requirements 
proposed in § 320.3(h) (now § 320.58(b)) 
for a drug product subject to an NDA chat 
was approved on or after October 10, 
1962.

44. Two comments objected to pro­
posed § 320.3(h) (2) (now § 320.58(b) (2)) 
that would allow the submission of an 
abbreviated NDA for a new drug product 
first approved after 1962. The comments 
stated that full NDA’s are applicable to 
post-1962 new drugs, whether or not a 
bioequivalence requirement has been es­
tablished. One of the comments recom­
mended that proposed § 320.3(h) (2) be 
revised to read: “The manufacturer has 
submitted and obtained approval from 
FDA of a new drug application contain­
ing evidence that the drug product meets 
bioequivalence requirements and other­
wise meets the requirements of Section
314.1 (a) -(e ) of this chapter.”

The Commissioner advises that pro­
posed § 320.3(h) (2) was not intended to 
permit the submission of an abbreviated 
NDA for a new drug product that is iden­
tical, similar, or related to a new drug 
product subject to an NDA that was ap­
proved on or after October 10, 1962, i.e., 
after the effective date of the Kefauver-
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Harris Amendments to the act. The FDA 
has not yet permitted the submission of 
an abbreviated NDA for these post-1962 
drug product«?. Reference to the submis­
sion of an abbreviated NDA was included 
in proposed § 320.3(h) (2) in anticipation 
that the submission of an abbreviated 
NDA for these post-1962 drug products 
may be allowed in the future. To elimi­
nate possible confusion at this time, how­
ever, the Commissioner is revising § 320.- 
58(b) (2) of the final regulations to read: 
“Any manufacturer who does not hold an 
approved full new drug application for 
the drug product on the effective date of 
the bioequivalence requirement shall, be­
fore introducing the drug product into 
interstate commerce, submit and obtain 
approval by the Food and Drug Adminis­
tration of a full new drug application 
that provides evidence that the drug 
product meets the bioequivalence re­
quirement.”

45. One comment stated that pro­
posed § 320.3(i) (now § 320.58(c)) should 
be withdrawn; The comment explained 
that, if a drug product is not subject to 
the new drug provisions of the act, it is 
an “old drug” , and the FDA does not 
have the legal authority to require sub­
mission of bioequivalence data or sub­
mission of reports under § 310.300(b) 
(1) and (2). The comment suggested re­
vision of proposed § 320.3(1) to provide 
for the voluntary submission of these 
data and reports with respect to old 
drugs.

Hie FDA is reviewing the entire mat­
ter of the scope of the new drug provi­
sions of the act and the voluntary or 
mandatory submission of special reports 
for all prescription drug products is part 
of this review. The Commissioner there­
fore is revising § 320.58(c) of the final 
regulations to delete the requirement re­
garding the submission of reports under 
§ 310.300(b) (1) and (2).

The Commissioner concludes, however, 
that, if a bioequivalence requirement is 
established for a prescription drug prod­
uct that is .not subject to the new drug 
provisions of the act, each manufacturer 
must record and maintain evidence that 
the product meets, the bioequivalence re­
quirement. Such a drug product that 
does not. meet the bioequivalence re­
quirement would be regarded as mis­
branded under section 502 of the act. 
For the reasons set forth in paragraph 5, 
the Commissioner believes that the law 
presently permits the adoption of a re­
quirement for the submission of evidence 
that a drug product meets a bioequiva­
lence requirement directly to FDA 
Therefore, § 320.58(c) (1) of the 
regulations requires a manufacturer of 
a drug product not subject to the new 
drug provisions of the act to record and 
maintain evidence that the product 
meets the bioequivalence requirement 
and, upon written request or notice in 
the F ederal R egister , to submit this evi­
dence promptly to FDA.

46. Two comments stated that pro­
posed § 320.3 (k) (now § 320.58(e)) would 
permit new drugs tc^be marketed with­
out prior approval if the Commissioner, 
hi his discretion, so allows. The comment

noted that such actions are prohibited 
by the decision of the Court in “Hoff- 
mann-LaRoche, Inc., v. Weinberger.”

The Commissioner advises that the 
Court’s order of July 29, 1975 in “Hoff- 
mann-LaRoche, Inc., v, Weinberger”  was 
amended on November 3,1975 to add the 
following separate final paragraph:

ORDERED that nothing in the foregoing 
provision of this ORDER shall prevent de­
fendants, upon making and publishing in 
the F e d e r a l  R e g i s t e r - a determination that 
prescription new drugs in the following cate­
gories are medically necessary, from allowing 
such drugs to continue to be marketed pend­
ing completion of scientific studies required 
for an evaluation of their safety and effec­
tiveness: (a) Drugs covered by approved new 
drug applications with respect to which new 
information causes defendants to initiate 
proceedings to withdraw approvals of appli­
cations pursuant to provisions of 21 U.S.C. 
355(e); and (b) drugs not previously de­
clared as new drugs and not covered by 
effective new drug applications, which, upon 
the basis of new information, the defendants 
have classified as new drugs.

The amendment to the ^Court's order 
was published in the F ederal R egister 
of March 2,1976 (41 FR 9001).

The Commissioner believes that the 
amendment to the Court’s order permits 
him to stay disapproval of an NDA or 
supplemental application pending com­
pletion of bioequivalence studies.

The Commissioner is revising § 320.58 
(e) of the final regulations to clarify the 
conditions under which he may stay dis­
approval. Section 320.58(e) sets forth 
that the Commissioner, in his discretion, 
may stay disapproval for a particular 
drug product if he finds that all of the 
following conditions are met:

a. The drug product was being law­
fully marketed on the effective date of 
the bioequivalence requirement, e.g., if a 
new drug, it was already the subject to 
an approved full or abbreviated NDA (see 
paragraph 43).

b. The drug product is medically nec­
essary, e.g., it is used in the treatment of 
a serious disease or condition for which 
no alternative therapy is available.

c. There is not an adequate, supply of 
identical or similar drug products subject 
to an approved full or abbreviated NDA 
containing bioequivalence data to fulfill 
medical needs.

d. The manufacturer submits a full or 
abbreviated NDA or supplemental appli­
cation, as applicable, containing an ac­
ceptable protocol for the conduct of the 
bioequivalence studies and completes the 
necessary studies within the time frame 
set forth in the bioequivalence require­
ment.
C o n fid e n tia lity  of D ata to  E stablish  a 

B ioequivalence  R equirem ent

47. One comment recommended that 
proposed § 320.3 (m) (now § 320.59) 
should be revised to make it clear that 
FDA will not disclose bioequivalence data 
that are trade secrets.

Section 320.59 is intended to state that 
a bioequivalence requirement can be es­
tablished by FDA on the basis of data 
and information voluntarily submitted 
to the agency even if these data and in­
formation are not publicly disclosable.

This section does not govern the disclos- 
ability of the actual data and informa­
tion; the availability of data and infor­
mation is governed by Part 4 (21 CFR 
Part 4). The Commissioner stated in the 
proposal’s preamble that FDA intends to 
maintain the confidentiality of data and 
information voluntarily submitted to the 
agency that are trade secrets under 8 4.61 
(21 CFR 4.61) . -

48. Two comments regarding proposed 
§ 320.3 (m) (how § 320.59) noted that the 
pharmaceutical industry invests millions 
of dollars to develop data that may ulti­
mately lead to an in vitro method or 
animal model that successfully predicts 
the bioavailability of a drug product. 
These comments stated that a novel test­
ing apparatus or a better screening 
procedure offers a competitive advantage 
that, if disclosed to the public by FDA, 
would be in violation of 18 U.S.C. 1905 or 
21 U.S.C. 331 (j).

The Commissioner does not agree with 
these comments. The Commissioner be­
lieves that, if a bioequivalence require­
ment is established, analytical methods 
are necessary for regulatory purposes to 
permit FDA to assure that all marketed 
drug products meet this requirement. 
For many years FDA has routinely made 
available for public disclosure, and has* 
included in its widely distributed man­
uals, analytical methods that are con­
tained in petitions and NDA’s, and which 
are needed for regulatory assays of drug 
products. Hie U.S.P. publishes official 
analytical methods. Other methods are 

^frequently published in the scientific 
literature. Accordingly,, methods of this 
type are not customarily regarded as 
confidential information. The Commis­
sioner believes that an analytical 
method to determine if a product meets 
a bioequivalence requirement is not a 
quality control procedure per se and 
exempt from public disclosure under 
§ 314.14(g) (1) (21 CFR 314.14(g)(1)), 
but, rather, is necessary for regulatory 
purposes to determine if a drug product 
is safe and effective and may law fully  
be marketed. The Commissioner believes 
that the failure to make such an analyti­
cal method public would deter regulatory 
activity. Accordingly, the Commissioner 
concludes that all such methods will be 
made public except where they serve ho 
regulatory function whatever. The Com­
missioner is including in § 320.59(c) of 
the final regulations a  statement that a 
bioequivalence requirement may specify 
an analytical method contained in a 
petition or an approved new drug appli­
cation, or that is based on data and in­
formation voluntarily submitted to 
FDA, unless the method serves no regu­
latory or compliance purpose and is 
shown to be exempt from public disclo­
sure under § 4.61.

49. One comment regarding proposed 
§ 320.3 (m) stated that the proposal to 
establish tests and standards based on 
secret data is so novel and raises such 
serious questions of consistency with 
established principles of due process that 
it requires further explanation and op­
portunity for comment.

H ie Commissioner advises that if data 
and information voluntarily submitted to

FEDERAL REGISTER; VOL. 42, N O . 5— FRIDAY, JANUARY 7, 1977



1634

FDA are determined to be trade secrets 
under § 4.61 FDA Is precluded from dis­
closing these data and information. If 
the data and information identify a bio­
equivalence problem, however,protection 
of the public health requires FDA to take 
regulatory action to remedy the prob­
lem. The Commissioner believes it is in­
consistent with due process to issue a 
proposed bioequivalence requirement on 
•the basis of “secret data and Informa­
tion” that interested persons can neither 
see nor comment upon. Therefore, FDA 
will release a summary of these data and 
information (see paragraph 47) at the 
time a proposed bioequivalence require­
ment is published in the Federal R egis­
ter. The Commissioner concludes that 
the comment’s proposal to delay finaliz­
ing these regulations for further consid­
eration of the procedural question is in­
consistent with the public interest. The 
Commissioner, however, invites any in­
terested person to submit a petition pro­
posing a change in these regulations to 
prohibit the disclosure of analytical 
methods to determine bioequivalence. 
The Commissioner also requests that 
Congress reconsider whether any safety 
and effectiveness data, including bio- 
equivalence data and methodology, 
should be treated as trade secrets.

Old D rug M onographs

50. One comment concerning proposed 
§ 320.3(o) (now § 320.60) stated that it is 
assumed that the yet-to-be-formalized 
old drug monograph concept will include 
a bioequivalence requirement for such 
monographed drug.

The Commissioner advises that, one of 
the approaches to old drug monographs 
now under consideration in FDA would 
provide that, if an old drug monograph is 
established for a drug product for which 
a bioequivalence requirement has been 
established, the monograph will include 
a requirement for bioequivalence testing.

M arketing Products T hat Do Not 
M eet an Iff V itro Standard

51. Several comments regarding pro­
posed § 320.3 (p) (now § 320.61) ques­
tioned why a manufacturer whose prod­
uct does not meet an in vitro bioequiva­
lence standard must, in lieu of reformu­
lation to meet the standard, demonstrate 
that his product is bioavailable by in vivo 
testing of three consecutive batches of 
the drug product. The comments noted 
that one lot testing is apparently satis­
factory if the product meets the in vitro 
bioequivalence standard, while in vivo 
tAgt.ing is specific, absolute, and repre­
sents the primary standard of bioavail­
ability; therefore, the comments suggest­
ed  that in vivo Resting be required for 
only one batch.

The Commissioner is of the opinion 
that in vivo testing of a single batch of 
a drug product that fails to meet an in 
vitro bioequivalence standard established 
through correlation with in vivo data is 
not sufficient to assure batch-to-batch 
uniformity. Therefore, if a drug product 
does not meet an in vitro bioequivalence 
standard, the manufacturer has the op­
tion of either reformulating the product
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to meet the standard or testing three 
consecutive batches in vivo to demon­
strate bioequivalence and batch-to-batch 
uniformity. The option for in vivo testing 
was included in proposed § 320.3(p) be­
cause the Commissioner recognizes that, 
occasionally, a drug product that fails to 
meet an in vitro bioequivalence standard 
will nontheless be shown to be bioequiva­
lent when tested in vivo. This is because 
the in vitro bioequivalence standard is 
designed to identify and screen out all 
batches that may not be bioequivalent. 
In selecting the standard, FDA must, if 
necessary for protection of the public 
health, err in favor of a standard that 
may result in the failing of a few batches 
that are later shown to be bioequivalent 
when tested in vivo rather than a stand­
ard that may result in the passing of a 
few batches that are shown not to be bio­
equivalent when tested in vivo. The Com­
missioner advises that proposed § 320.3 
(1) (now § 320.56) requires that if a bio­
equivalence requirement specifies an in 
vitro bioequivaleh.ee standard, the manu­
facturer shall conduct the test on a sam­
ple of each batch to assure batch-to- 
batch uniformity. Thus, one lot testing 
is not satisfactory if the bioequivalence 
requirement is an in vitro bioequivalence 
standard.

Requirements for in vivo testing of a 
drug product not meeting an in vitro bio­
equivalence standard proposed in § 320.3 
(p) have been revised for clarity and are 
in § 320.61 of the final regulations.

The Commissioner has carefully con­
sidered the environmental effects of the 
regulations and, because the action will 
not significantly affect the quality of the 
human environment, has concluded that 
an environmental impact statement is 
not required. The Commissioner has also 
carefully considered the inflation im­
pact of the regulations as required by 
Executive Order 11821, OMB Circular A- 
107, and Guidelines issued by the De­
partment of Health, Education, and 
Welfare, and no major inflation impact 
has been found. Copies of FDA environ-, 
mental and inflation impact assessments 
are on file with the Hearing Clerk, Food 
and Drug Administration.

Therefore, under the Federal Food, 
Drug, and Cosmetic Act (secs. 201 (p), 
502, 505, 701(a), 52 Stat. 1041-1042 as 
amended, 1050-1053 as amended, 1055 
(21 U.S.C. 321 (p), 352, 355, 371(a)) and 
under authority delegated to the .Com­
missioner (21 CFR 5.1) (recodification 
published in the Federal R egister of 
June 15, 1976 (41 FR 24262)), Chapter I 
of Title 21 of the Code of Federal Reg­
ulations is amended as follows:
\ 1. In Part 314:

a. By adding to § 314.111 new para­
graph (a) (8) to read as follows:
§3 1 4 .1 1 1  Refusal to approve the appli­

cation.

§ 314.115 Withdrawal of approval of an 
application.

*  *  *  *  *

(C) * * *
(5) That the applicant has failed to 

submit bioavailability or bioequivalence 
data required under Part 320 of this 
chapter.

2. By adding new Part 320 consisting 
at this time of Subparts A and C to 
read as follows:

Sec.
320.1

S u b p art A— G eneral P rov is ion s  

Definitions.

(a) * * *
(8) The applicant fails to submit bio­

availability or bioequivalence data re­
quired under Part 320 of this chapter. 

* . * . . . *  * * 
b. By adding to & 314.115 new para­

graph (c) (5) to read as follows:

S u b part B— [R e s e r v e d ]
S u b p art C— B ioeq u iv a len ce  R eq u irem en ts

320.50 Purpose.
230.51 Procedures for establishing or

amending a bioequivalence re­
quirement.

320.52 Criteria and evidence to establish a
bioequivalence requirement.

320.53 Types of bioequivalence require­
ments.

320.54 Contents of a petition to  establish a
bioequivalence, requirement.

320.55 Requirements for batch testing and
certification by the Pood and Drug 
Administration.

320.561 Requirements for in vitro testing of 
each hatch.

320.57 Requirements for the conduct of in
vivo bioequivalence testing in hu­
mans. ' ■ 'i/V-V/';

320.58 Requirements for marketing a drug
product subject to a bioequivalenoe 
requirement.

320.59 Bioequivalence requirements based
on data voluntarily submitted.

320.60 Bioequivalence requirements for a
drug product subject to an old 
drug monograph.

320.61 Requirements for In vivo testing of a
drug product not meeting an in 
vitro .bioequivalence standard.

320.62 Requirements fo r  maintenance of
records of bioequivalence testing.

A u t h o r i t y : Secs. 201(p), 502, 505, 701(a), 
52 Stat. 1041-1042 as amended, ,1060-1053 as 
amended, 1055 (21 U.S.C. 321 (p ), 352. 355. 
371(a)) , unless otherwise noted.

Subpart A— General Provisions
§ 320.1 Definitions.

(a) [Reserved!
(b) “Drug product” means a finished 

dosage form, e.g., tablet, capsule, or solu­
tion, that contains the active drug in­
gredient, generally, but not necessarily, 
in association with inactive ingredients.

(c) “Pharmaceutical equivalents 
means drug products that contain identi­
cal amounts of the identical active drug 
ingredient, i.e., the same sat or ester of 
the same therapeutic moiety, in identical 
dosage forms, but not necessarily con­
taining the same inactive ingredients, 
and that meet the identical compendial 
or other applicable standard of identity, 
strength, quality, and purity, including 
potency and, where applicable, content 
uniformity, disintegration times and/or 
dissolution rates.

(d) “Pharmaceutical alternatives” 
means drug products that contain the 
identical-therapeutic moiety, or its pre­
cursor, but not necessarily in the same
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amount or dosage form or as the same 
salt or ester. Each such drug product in­
dividually meets either the identical or 
its own respective compendial or other 
applicable standard of identity^ strength, 
quality, and purity, including potency 
and, where applicable, content uniform­
ity, disintegration times and/or dissolu­
tion rates.

(e) “Bioequivalent drug products” 
means pharmaceutical equivalents or 
pharmaceutical alternatives whose rate 
and extent of absorption do not show a 
significant difference when administered 
at the same molar dose of the therapeutic 
moiety under similar experimental con­
ditions, either single dose or multiple 
dose. Some pharmaceutical equivalents 
or pharmaceutical alternatives may be 
equivalent In the extent of their absorp­
tion but not in their rate of absorption 
and yet may be considered bioequivalent 
because such differences in the rate of 
absorption are intentiohal and^are re­
flected in the labeling, are not essential to 
the attainment of effective body drug 
concentrations on chronic use, or are 
considered medically insignificant for 
the particular drug product studied.

(f) “Bioequivalence reqùirement” 
means a requirement imposed by the 
Food and Drug Administration for in 
vitro and/or in vivo testing of specified 
drug products which must be satisfied as 
a condition of marketing.

Subpart B— [Reserved]
Subpart C— Bioequivalence Requirements

§ 320.50 Purpose.
This subpart ̂ establishes criteria and 

procedures for:
(a) Identifying pharmaceutical equiv­

alents and pharamaceutical alternatives 
that are intended to be used inter­
changeably for the same therapeutic ef­
fect and that are not bioequivalent drug 
products; and

(b) Establishing a bioequivalence re­
quirement for these drug products.
§ 320.51- Procedures for establishing or 

amending a bioequivalence require­
ment.

(a) The Commissioner of Food and 
Drugs, on his own initiative or in re­
sponse to a petition by an interested 
person, may propose and promulgate a 
regulation to establish a bioequivalence 
requirement if he finds there is well- 
documented evidence that specific phar­
maceutical equivalents or pharmaceuti­
cal alternatives intended to be used in­
terchangeably for the same therapeutic 
effect:

(1) Are not bioequivalent drug prod­
ucts; or

(2) May not be bioequivalent drug 
products based on the criteria set forth in 
§ 320.52; or

(3) May not be bioequivalent drug 
produets because they are members of a 
class of drug products that have close 
structural similarity and similar physi­
cochemical or pharmacokinetic proper­
ties to other drug products in the same 
class that the Commissioner finds are not 
bioequivalent drug products.

<b) Any person submitting a petition 
to the Commissioner to propose a regula­
tion to establish or amend a bioequiva­
lence requirement shall submit the peti­
tion under § § 2.5 and 2.7 of this chapter, 
and include in the petition the applicable 
information set forth in § 320.54.
' (c) The Commissioner shall include in 
a notice cf proposed rulemaking to es­
tablish a bioequivalence requirement the 
evidence and criteria set forth in § 320.52 
that are to be considered in determining 
whether to issue the proposal. If the rule- 
making is proposed in response to a peti­
tion, the Commissioner shall include in 
the proposal a summary and analysis of 
the relevant information that was sub­
mitted in the petition as well as other 
available information to support the es­
tablishment of a bioequivalence require­
ment.

(d) The Commissioner, on his own ini­
tiative or in response to a petition by an 
interested person, may propose and 
promulgate an amendment to a bio­
equivalence requirement established 
uijder this subpart.
§ 320.52 Criteria and evidence to estab- 

lish a bioequivalence requirement.
The Commissioner shall consider the 

following factors, when supported by 
well-documented evidence, to identify 
specific pharmaceutical equivalents and 
pharmaceutical alternatives that are not 
or may not be bioequivalent drug prod­
ucts and to determine whether to propose 
or promulgate a regulation to establish 
a bioequivalence requirement for these 
products:

(a) Evidence from well-controlled 
clinical trials or controlled observations 
in patients that such drug products do 
not give comparable therapeutic effects.

(b) Evidence from well-controlled bio­
equivalence studies that such products 
are not bioequivalent drug products.

(c) Evidence that the drug products 
exhibit a narrow therapeutic ratio, e.g., 
there is less than a 2-fold difference in 
median lethal dose (LDso) and median 
effective dose (EDso) values, or ha~e 
less than a 2-fold difference in the mini­
mum toxic concentrations and minimum 
effective concentrations in the blood, and 
safe and effective use of the drug prod­
ucts requires careful dosage titration and 
patient monitoring.

(d) Competent medical determination 
that a lack of bioequivalence would have 
a serious adverse effect in the treatment 
or prevention of a serious disease or con­
dition.

(e) Physicochemical evidence that:
(1) The active drug ingredient has a 

low solubility in water, e.g., less than 5 
milligrams per 1 milliliter, or, if dissolu­
tion in the stomach is critical to absorp­
tion, the volume of gastric fluids required 
to dissolve the recommended dose far ex­
ceeds the volume of fluids present in the 
stomach (taken to be 100 milliliters for 
adults and prorated for infants and 
children).

(2) The dissolution rate of one ormore 
such products is slow, e.g., less than 50 
percent in 30 minutes when tested using 
either a general method specified in an

official compendium or a paddle method 
at 50 revolutions per minute in 900 milli­
liters of distilled or deionized water at 
37° C, or differs significantly from that of 
an appropriate reference material such 
as an identical drug product that is the 
subject j>f an approved full new drug 
application.

(3) The particle size and/or surface 
area of the active drug ingredient is criti­
cal in determining its bioavailability.
'  (4) Certain physical structural char­
acteristics of the active drug ingredient, 
eg., polymorphic forms, conforms, sol­
vates, complexes, and crystal modifica­
tions, dissolve poorly and this poor dis­
solution may affect absorption.

(5) Such drug products have a high 
ratio of excipients to active ingredients, 
e.g., greater than 5 to 1.

(6) Specific inactive ingredients, e.g., 
hydrophilic or hydrophobic excipients 
and lubricants, either may be required 
for absorption of the active drug in­
gredient or therapeutic moiety or, al­
ternatively, if present, may interfere 
With such absorption.

(f) Pharmacokinetic evidence that:
(1) The active drug ingredient, ther­

apeutic moiety, or its precursor is ab­
sorbed in large part in a particular seg­
ment of the gastrointestinal tract or is 
absorbed from a localized site.

(2) The degree of absorption of the
active drug ingredient, therapeutic 
moiety, or its precursor is poor, e.g., less 
than 50 percent, ordinarily in comparison 
to an intravenous dose, even when it is 
administered in pure form eg  in 
solution. ’

(3) There is rapid metabolism of the 
therapeutic moiety in the intestinal wan 
or liver during the process of absorption 
(first-class metabolism) so the therapeu­
tic effect and/or toxicity of such drug 
product is determined by the rate as well 
as the degree of absorption.

(4) The therapeutic moiety is rapidly 
metabolized or excreted so that rapid 
dissolution and absorption are required 
for effectiveness.

(5) The active drug-ingredient or ther­
apeutic moiety is unstable in specific por­
tions of the gastrointestinal tract and 
requires special coatings or formulations, 
e.g., buffers, enteric coatings, and film 
coatings, to assuré adequate absorption.

(6) The drug product is subject to dose 
dependent kinetics in or near the thera­
peutic range, and the rate and extent of 
absorption are important to bioequiva­
lence. -
§ 320.53 Types of bioequivalence re­

quirements.
(a) A bioequivalence requirement may 

be one or more of the following, as speci- 
filed by the Food and Drug Administra­
tion:

( 1 ) An in vivo test in humans.
(2) An in vivo test in animals other 

than humans that has been correlated 
with human in vivo data.

(3) An in vivo test in animals other 
than humans that has not been corre­
lated with human in vivo data.

(4) An in vitro bioequivalence stand­
ard, i.e., an in vitro test that has been
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correlated with human in vivo bioavail­
ability data.

(5) A currently available in vitro test 
(usually a dissolution rate test) that has 
not been correlated with human in vivo 
bioavailability data..

(b) In vivo testing in humans shall or­
dinarily be required if there is well-docu­
mented evidence that pharmaceutical 
equivalents or pharmaceutical alterna­
tives intended to be used interchangeably 
for the same therapeutic effect meet one 
of the following conditions:

(1) They do not give comparable ther­
apeutic effects.

(2) They are not bioequivalent drug 
products.

(3) They exhibit a narrow therapeutic 
ratio, e.g., there is less than a 2-fold dif­
ference in LDr,o and ED¡¡* values, or there 
is less than a 2-fold difference in the 
minimum toxic concentrations and mini­
mum effective concentration in the 
blood, and safe and effective use of the 
product requires careful dosage titration 
and patient monitoring.
§ 3,20.54 Contents of a petition to estab­

lish a bioequivalence requirement.
(a) Each person submitting a petition 

to establish a bioequivalence requirement 
under this subpart shall include in the 
petition each of the following three types 
of information to justify this action:

(1) A  statement summarizing the bio­
equivalence problem.

(2> Well-documented evidence that 
the drug products for which a bioequiva­
lence requirement should be established 
are pharmaceutical equivalents or phar­
maceutical alternatives that are labeled 
to be administered at the same dose of 
the same therapeutic moiety, for the 
same therapeutic effect.

(3) Well-documented evidence and 
data in the categories listed in this para­
graph, as applicable, to support the con­
tention that a documented or potential 
bioequivalence problem exists.

(i) Well-documented evidence that the 
subject pharmaceutical equivalents or 
pharmaceutical alternatives do not give 
comparable therapeutic effects, togeth­
er with a citation of supporting well-con­
trolled observations or clinical trials in 
patients and a summary of their con­
tents.

(ii> Well-documented evidence that 
the subject pharmaceutical equivalents 
or pharmaceutical alternatives are not 
bioequivalent drug products, together 
with appropriate data and/or citations 
of supporting well-controlled bioequiva­
lence studies and a summary of their 
contents.

(iii) Well-documented evidence that 
the subject pharmaceutical equivalents 
or pharmaceutical alternatives exhibit a 
harrow therapeutic ratio, e.g., there is 
less than a 2-fold difference in LDso or 
ED50 values, or have a less than 2-fold 
difference in the minimum toxic concen­
tration and minimum effective concen­
trations in the blood, and safe and effec­
tive use of the drug product requires care­
ful dosage titration and patient moni­
toring.

(iv) Competent medical determina­
tion that lack of bioequivalence would 
have a serious adverse effect in the treat­
ment of a serious disease or condition.

<v> Well-documented evidence that 
the subject pharmaceutical equivalents 
or pharmaceutical alternatives, because 
of the physicochemical and/or pharma­
cokinetic characteristics set forth in 
§ 320.52 -(e) and (f), may not be bio­
equivalent drug products.

(vi) Well-documented evidence to sup­
port a finding that the pharmaceutical 
equivalents or pharmaceutical alterna­
tives are members of a class of drug prod­
ucts that have close structural similarity 
and physicochemical or pharmacokinetic 
properties similar to other drug products 
that have been specifically shown to lack 
therapeutic equivalence or bioequiva- 
lence.

(b) Each person submitting a petition 
to establish a bioequivalence require­
ment under this subpart is requested, but 
is not required, to include in the petition 
a description of a proposed bioequiva­
lence test as follows :

Cl) A description of any proposed cur­
rent in vitro test to/be used pending the 
development of a definitive in vitro bio­
equivalence standard together with the 
evidence described in paragraph (c) of 
this section that this current in vitro test 
is suitable for comparing the subject 
pharmaceutical equivalents or pharma­
ceutical alternatives to a reference ma­
terial.

(2) A description of any proposed in 
vitro bioequivalence standard, including 
a citation of in vivo data and other evi­
dence described in paragraph (c) of this 
section which support the applicability of 
the proposed in vitro bioequivalence 
st/diidsiird: •

(3) A description of any proposed in 
vivo bioequivalence test, including the 
reference material to be used and other 
technical specification needed to assure 
uniform testing of the subject pharma­
ceutical equivalents or pharmaceutical 
alternatives together with a citation of 
supporting evidence described in para­
graph (c) of this section and a summary 
of its contents.

(c) Scientific evidence cited in the 
petition 'shall include specific, precise in­
formation such as :

(1) The product names, batch num­
bers, labeling, and the identity of the 
manufacturer, packer, or distributor of 
the batches of the subject pharmaceuti­
cal equivalents or pharmaceutical alter­
natives included in the studies on which 
the evidence is based.

(2) The results of all in vitro physical 
and chemical tests conducted on the 
batches of the subject pharmaceutical 
equivalents or pharmaceutical alterna­
tives to determine whether they meet 
compendial or other applicable stand­
ards of identity, strength, quality, and 
purity, including potency and, where

Applicable, content uniformity, disinte­
gration rates, and dissolution rates.

(3) The results of any in vitro physico­
chemical tests conducted on the batches 
of the subject pharmaceutical equival­

ents or pharmaceutical alternatives 
studied other than those specified in the 
compendial or other applicable stand­
ard, e.g., particle size.

(4) The results of any in vivo bio- 
equivalence test or in vitro' bioequival­
ence test conducted on the batches of 
the subject pharmaceutical equivalents 
or pharmaceutical alternatives studied. 
These results shall present a validation 
of the analytical methodology, includ­
ing the standard curve used and a de­
scription of the method of calculation of 
results, and a description of the phar­
macokinetic model and/or statistical 
model used in analyzing the data.

(5) A full description of the analyti­
cal procedures and equipment used in 
conducting an in vivo or in vitro test on 
the subject pharmaceutical equivalents 
or pharmaceutical alternatives.

(d) Each person submitting a petition 
to establish a bioequivalence require­
ment under this subpart shall include in 
the petition copies of published reports 
in the scientific literature and unpub­
lished material that support the estab­
lishment of a bioequivalence require­
ment for the subject pharmaceutical 
equivalents or pharmaceutical alterna­
tives.

Ce) Each person submitting a peti­
tion to establish a bioequivalence re­
quirement under this subpart shall in­
clude in the petition information as to 
the availability of sufficient samples of 
the subject pharmaceutical equivalents 
or pharmaceutical alternatives studied to 
permit confirmatory testing by the Food 
and Drug Administration.
§ 320.55 Requirements for batch test­

ing and certification by the Food and 
Drug Administration.

(a) If the Commissioner determines 
that individual batch testing by the Food 
and Drug Administration is necessary to 
assure that all batches of the same drug 
product meet an appropriate in vitro test, 
he shall include in the bioequivalence 
requirement a requirement for manu­
facturers to submit samples of each 
batch to the Food and Drug Administra­
tion and to withhold distribution of the

, batch until notified by the Food and 
, Drug Administration that the batch may 

be introduced into interstate commerce.
(b) The Commissioner will ordinarily 

terminate a requirement for a manufac­
turer to submit samples for batch test­
ing on a finding that the manufacturer 
has produced four consecutive batches 
that were tested by the Food and Drug 
Administration and found to meet the 
bioequivalence requirement, unless the 
public health requires that batch testing 
be extended to additional batches. '
§ 320.56 Requirements for in vitro test­

ing of each batch.
If a bioequivalence requirement speci­

fies a currently available in vitro Jest or 
an in vitro bioequivalence standard com­
paring the drug product to a reference 
standard, the manufacturer shall con­
duct the test on a sample of each batch 
of the drug product to assure batch-to- 
batch uniformity.
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§ 320i57 Requirements for the. conduct 

of in vivo bioequivalence testing’ in 
humans.

(a) If a bioequivalence requirement 
provides for in viva testing in humans, a 
manufacturer shall conduct this testing 
according to* the procedures in § 320.24, 
using the most accurate, sensitive, and 
reproducible method available, and using 
the reference material specified in the 
bioequivalence requirement,

(b) Clinical trials demonstrating 
safety and effectiveness shall be used to 
establish bioequivalence only* if other 
methods are not available,

(c) If a bioequivalènce requirement 
provides for in vivo testing in humans 
using a method other than clinical trials, 
a manufacturer shall' conduct this test­
ing to assure that hi$ product meets the 
bioequivalence requirement even though 
his product is the subject o f an approved 
full new drug application' containing 
clinical evidence of safety and effective­
ness.
§ 320.58 Kwjuiroiiii'iUs for marketing a 

drug prbduct subject to « lûoequ iva­
lence requirement.

(a) If a bioequivalence requirement 
is established for a drug product subject 
to a new drug application that became 
effective before October 10; 1962, or for 
an identical, related; or similar drug 
product under § 310.6 of this chapter, the 
product may lawfully- be introduced- into 
interstate commerce; as; follows:

(1) Any manufacturer who holds ah 
approved full or abbreviated1 new drug 
application for the drug product on the 
date the bioequivalence requirement be­
comes effective shall submit and obtain 
approval by the Food and Drug Admin­
istration o f a supplemental application 
that provides evidence that' the drug 
product meets the bioequivalence re­
quirement. If a supplemental application 
is submitted within the time frame speci­
fied in the regulation establishing the 
bioequivalence requirement, the manu­
facturer may continue to market the 
drug product unless and until the sup­
plemental1 application is disapproved and 
approval of the new drug application is 
withdrawn.

(2) Any manufacturer who does not 
hold an approved'full or abbreviated new 
drug application for the drug product 
on the effective date of the bioequiva­
lence requirement shall; before intro­
ducing the drug product into interstate 
commerce submit and obtain approval 
by the Food and Drug Administration of 
a full or abbreviated new drug applica­
tion, as applicable, that provides evi­
dence that the drug product meets the 
bioequivalence requirement.

(b) If a bioequivalence requirement is 
established for a drug product subject 
to a new drug application that was ap­
proved on or after October 10, 1962, the 
product may lawfully be introduced into 
interstate commerce as follows:

(1) Any manufacturer who holds an 
approved full new drug application for 
the drug product on the effective date 
of the bioequivalence requirement shall

submit and obtain approval1 by the Food 
and Drug Administration o f a supple­
mental application that provides evi­
dence that the drug product meets the 
bioequivalence requirement. If a supple­
mental application is submitted within 
the time frame specified in- the regula­
tion establishing the bioequivalence re­
quirement, the manufacturer may con­
tinue to introduce the drug product into 
interstate commerce unless and- Until 
the supplemental application is disap­
proved and approval of the new drug 
application is withdrawn.

(2) Any manufacturer who does not 
hold an approved full new drug applica­
tion for the drug product on the effective 
date of the bioequivalence requirement 
shall, before introducing the drug prod­
uct into interstate commerce; submit 
and obtain approval by the Food and 
Drug Administration of a full new drug 
application that provides- evidence that 
the drug product meets the bioequiva­
lence requirement.

(c) If a bioequivalence requirement is 
established for a drug product that is 
not subject to the new drug provisions 
of the act, the product may lawfully be 
introduced into interstate commerce as 
follows; f

(1) The manufacturer records and 
maintains evidence that the drug prod­
uct meets the bioequivalence require­
ment. Upon written request or notice in 
the Federal Register, the manufacturer 
shall promptly submit this evidence to; 
the Food and Drug Administration,

(2) The drug product is manufactured 
in accordance with current good manu­
facturing practice, as determined by the 
requirements in Part 211 of this chapter.

(3) The drug product lis labeled in 
compliance with the act and this chapter.

(d) A manufacturer may introduce 
into interstate commerce a drug product 
for which a bioequivalence requirement 
is established, only if he complies with 
this section., Introduction o f  the drug 
product into interstate commerce not in 
compliance, with this section is illegal 
and subject to regulatory action.

(e) Upon disapproval of a full or ab­
breviated new drug application or sup­
plemental . application,, the. procedures 
for disapproval of any new drug applica­
tion under section 505(d) of the act ap­
ply. Introduction Of the dryg product 
involved into interstate commerce is il­
legal unless the Commissioner, ip his 
discretion, determines to stay this disap­
proval for a particular drug product on a 
finding that all o f the following, condi­
tions are met:

(1) The drug product was being law­
fully marketed on the effective date Of 
the bioequivalence requirement, Le., if 
a. new drug, it was already subject to an 
approved full or abbreviated new drug 
application.

(2) The drug product is medically nec­
essary, e.g,, it is used in treatment of a 
serious disease or condition for  which 
no alternative therapy is available;

(3) There is not an adequate supply 
o f identical or similar drug products sub­
ject to an approved full or abbreviated 
new drug application containing bio­

equivalence data to fulfill medical* needs.
(4) The manufacturer submits; a full 

or abbreviated new drug application or 
supplemental application, as applicable, 
containing an acceptable protocol for the 
conduct of bioequivalence studies and 
initiates action to conduct and complete- 
the necessary studies within the time 
frame set forth in the bioequivalence re­
quirement.
§ 320.59 Bioequivalence requirements, 

based on data voluntarily submitted.
(a) A bioequivalence requirement es­

tablished under this subpart may specify 
an analytical method, e.g., a  current in 
vitro test, an in vitro bioequivalence 
standard, or an in vivo bioequivalence. 
test, that is based on data and informa­
tion voluntarily submitted to the Food 
and Drug Administration; even though- 
these data and information are exempt 
from public disclosure under § 4.61 of 
this chapter.

(b) A summary of the voluntarily sub­
mitted data and information on which 
the bioequivalence requirement is based, 
prepared in one of the following two al­
ternative ways, shall be publicly released 
when the bioequivalence requirement is 
proposed:

(1) The Food and Drug Administra­
tion may at an appropriate tame before 
proposing the bioequivalence require­
ment require the person who voluntarily 
submitted the data and information to 
prepare a summary of these data and 
information, that will be reviewed and, 
where appropriate, revised by the agency.

(2) The Food and Drug Administra­
tion may prepare its own summary of' 
these data and information.

(o) A bioequivalence requirement may 
specify an analytical method contained 
in a petition or approved new drug ap­
plication, or based on data and informa­
tion voluntarily submitted to the Food 
and Drug Administration; unless the 
method serves no regulatory or compli­
ance purpose and is shown to be exempt , 
from public disclosure under § 4.61 of 
this chapter.
§ 3 2 0 .6 0  Bioequivalence requirements 

for a drug, product subject to an old 
drug monograph.

If the Commissioner establishes an 
old drug monograph for, a drug product 
for which a bioequivalence requirement 
has been established under this subpart,, 
the provisions of this subpart as they re­
late to that drug product are thereby- 
revoked.
§32(1.61 Requirements for in vivo test­

ing of a drug product not meeting an 
in vitro bioequivalence standard.

(a) If a drug product fails to meet an 
in vitro bioequivalence standard estab­
lished under this subpart and a manu­
facturer nevertheless wishes to market 
the product without reformulation; the 
manufacturer may do so if he demon­
strates the bioequivalence of the drug: 
product by in vivo testing in humans of 
three consecutive batches of the drug; 
product and develops an in vitro test 
that assures the bioequivalence of his 
product from batch-to-bateh.
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(b) The reference material to be used 
by a manufacturer in conducting in vivo 
testing in humans under this section, 
shall be a drug product that meets the 
in vitro bioequivalence standard.
§ 320.62 Requirements for maintenance 

of records of bioequivalcnce testing.
All records of in vivo or in vitro tests 

conducted on any marketed batch of a 
drug product to assure that the product 
meets a bioequivalence requirement shall 
be maintained by the manufacturer for 
at least 2 years after the expiration date 
of the batch and submitted to the Food 
and Drug Administration on request.

Effective date: These regulations shall 
become effective February 7,1977.
(Secs. 201 (p ), 502, 505, 701(a), 52 Stat. 1041- 
1042 as amended, 1050-1053 as amended, 1055 
(21 UJ3.C. 321 (p), 352, 355, 371(a)).)

Dated: December 30,1976.
S h e r w in  G ardner,

Acting Commissioner of 
Food and Drugs.

[PR Doc.77-568. Filed 1-6-77:8 :46 am)

[Docket No. 75N-005I]
PART 314— NEW DRUG APPLICATIONS

PART 320— BIOAVAILABILITY AND
BIOEQUIVALENCE REQUIREMENTS

Procedures for Determining the In Vivo 
Bioavailability of Drug Products

The Food and Drug Administration 
(FDA) is issuing final regulations defin­
ing the term “bioavailability” establish­
ing requirements for the inclusion of 
bioavailability data in certain new drug 
applications and supplements, and es­
tablishing acceptable procedures for de­
termining the bioavailability of drug 
products. These regulations are effective 
July 7, 1977. i

In the F ederal R egister of June 20, 
1975 (40 FR 26157), the Commissioner of 
Food and Drugs proposed regulations to 
define the term “bioavailability,” to set 
forth the purposes of bioavailability 
studies, and to establish methods and 
procedures for determining the bioavail­
ability of drug products. Interested per­
sons were invited to submit comments 
regarding the proposal on or before Au­
gust 4, 1975. In response to requests, the 
Commissioner extended the comment pe­
riod to September 19, 1975, notice of 
which was published in the F ederal R eg­
ister  of August 15, 1975 (40 FR 34407).

The Commissioner received a total of 
34 written comments from individuals, 
trade and professional associations, 
pharmaceutical manufacturers, and 
State and Federal government agencies. 
Twenty of these made substantive com­
ments on the_proposed regulations, 4 
comments from individual consumers 
supported action to assure drug uniform­
ity, and 10 other comments were more 
closely related to other proposed regula­
tions published in the F ederal R egister 
of June 20, 1975 (40 FR 26164), and will 
be considered along with other comments 
submitted in response to those othenpro- 
posed regulations. All of the comments

may be seen at the office of the Hearing 
Clerk, Food and Drug Administration, 
Rm. 4-65, 5600 Fishers Lane, Rockville, 
MD 20857, between the hours of 9 a.m. 
and 4 p.m., Monday through Friday.

After reviewing the comments and the 
proposed regulations, the Commissioner 
concludes that the proposed regulations 
should be reorganized. He believes that' 
the bioavailability regulations proposed 
in § 320.2 are too complex to be contained 
in only one section of the Code of Federal 
Regulations. Therefore, in the final reg­
ulations he is rearranging and redesig­
nating proposed § 320.2 as §§ 320.21 
through 320.31 and placing them in new 
Subpart B—Procedures for Determining 
the Bioavailability of Drug Products. 
This action will assure that the bioavail­
ability regulations are easier to find, read, 
and understand.

To aid the reader, the following table 
is provided to show the relationship of 
the final regulations to those proposed in 
§ 320.2.

Proposed
§ 320.2(a) _________Si------
§ 320.2(b) _____
§ 3 2 0 .2 (c ) ------ -----------------
§ 320.2(d) (1), (2 ), (3),

and (4 )________________
§ 320.2(d) (5) ( i)-(v i)  —
§ 320.2(d) (5) (vii) ______
5 320.2(d)(6) -----------------
§ 320.2(d) (7)  —
5 320.2(d)(8) -----------------
5 320.2(d)(9) I ------------ —
5 320.2(e)  —  '
5 320.2(f) _____ _

The substantive comments were con­
cerned with various specific provisions 
of the proposed regulations and con­
tained recommendations for changes. 
These comments and the Commis­
sioner’s conclusions concerning them 
are discussed below.

D e fin itio n  of B ioavailability

1. One comment stated that the term 
“therapeutic moiety” in the proposed 
definition of “bioavailability” should be 
replaced by "parent dhig and/or its 
metabolites.” The comment noted that, 
in determining bioavailability, one is' 
limited by available methodology and 
knowledge with the result that, in many 
cases, there is no assurance that the 
actual therapeutic moiety is measured. 
This comment also recommended that 
the phrase “becomes available to the 
site of drug action” be deleted since it is 
overly optimistic to presume that bio­
availability data consisting of estimates 
of parent drug and/or metabolite con­
centration in body fluids, rate of excre­
tion, or thè measurement of an acute 
pharmacologic effect provides, as a gen­
eral rule, an estimate of the availability 
of the therapeutic moiety at the site of 
drug action.

The Commissioner, while agreeing in 
principle with the comment regarding 
the term “therapeutic moiety,” believes 
that the term “ active drug ingredient” 

I s  more appropriate and better under­
stood than the term “parent drug.” The 
Commissioner does not agree that the 
term “bioavailability” should refer to

Final 
5 320.21 
§ 320.24 
5 320.22

5 320.25 
5 320.26 
5 320.28 
5 320.27 
5 320.29
5 320.30(a)-(b) 
§ 320.23 
5 320.31 
5 320.30(c)

“metabolites.” Although bioavailability 
may be determined by measurements of 
metabolites in body fluids or excretory 
products, bioavailability per se does not 
involve absorption of metabolites. He 
also believes that in some drug products 
the therapeutic moiety, not the active 
drug ingredient, is absorbed. Therefore, 
he concludes that the term “active drug 
ingredient or therapeutic moiety” shall 
be substituted for the term “therapeutic 
moiety” in the definition of “bioavail­
ability” in § 320.1.

The Commissioner agrees that. bio­
availability data alone do not estimate 
the availability of the therapeutic moiety 
at the site of drug action. It is scien­
tifically valid to assume, however, that 
if an active drug ingredient or thera­
peutic moiety reaches a reasonable ex­
tent of systemic circulation at a reason­
able rate, the therapeutic moiety will 
also become available at the site of drug 
action, e.g>, braip/heart, or kidneys. For 
this reason, the Commissioner concludes 
that reference to availability at site of 
drug action should not be deleted. He 
also believes that omission Of such a 
reference would incorrectly. focus the 
definition of bioavailability exclusively 
on absorption of the active drug ingredi­
ent or therapeutic moiety from the drug 
product. Even where such absorption is 
total, the product may not be bioavail- 
able because an insufficient amount of 
the active drug ingredient or therapeu­
tic moiety reaches the systemic circula­
tion. In certain instances, e.g., high first- 
pass metabolism in the liver or rapid 
renal clearance, the active drug ingredi­
ent or therapeutic moiety must be ab­
sorbed at a rate ¡sufficient to overcome 
the metabolic or elimination mechanism 
and reach the systemic circulation so 
that the therapeutic moiety will become 
available at the site of drug action in 
sufficient amounts to elicit the intend­
ed therapeutic effect.

The Commissioner also concludes that 
it is inappropriate to include in the defi­
nition of bioavailibility the means by 
which bioavailability is usually estimat­
ed. Therefore, in § 320.1 of the final reg­
ulations he is defining bioavailability as 
“ the rate and extent to which the active 
drug ingredient or therapeutic moiety is 
absorbed from a drug product and be­
comes available at the site of drug ac­
tion.” He is deleting the phrase “usual­
ly as estimated by its concentrations in 
body fluids, rate of excretion, or acute 
pharmacological effect” from the pro­
posed definition of bioavailability. The 
measurements usually used in a determi­
nation of bioavailability are set/forth in 
§ 320.24(a) of the final regulations.

2. Another comment suggested that 
the definition of bioavailability be re­
stricted to the time course of the ad­
ministered drug in the systemic circu­
lation. This comment stated that it is im­
portant that the time dependency of the 
event be emphasized because it is critical 
to the definition and, while urinary ex­
cretion and acute pharmacological ef­
fects are important methods, they are 
used under the assumption that they re-
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fleet, via a linear transformation! the 
rate and extent' of availability to the 
general circulation; Thus, the edracept of 
bioavailability is understood by most of 
the pharmaceutic al‘ scientific community 
to mean the rate and extent of absorp­
tion from those drug products in which 
the object of the formulation is to put 
the active drug ingredient into the sys­
temic circulation, The comment alsosug- 
gested that the definition be restricted' to 
systemic drug products since bioavail­
ability of products intended? for topical 
or local use is not measured by the rate 
and extent of absorption' from these 
products into the systemic circulation.

The Commissioner disagrees that bio­
availability is determined- only by meas­
urement of the concentration o f the ac­
tive drug ingredient or therapeutic 
moiety in the systemic circulation. Ho 
concludes that other methods used for 
determining bioavailability, e.g., meas­
urements of urinary excretion- rates or 
acute pharmacological effects, are based 
on valid scientific assumptions that are 
understood and accepted: by the scientific 
community He also finds that such a re­
striction is not practicable in view of 
available methodology and scientific 
knowledge;

The Commissioner* also disagrees that 
the definition o f  bioavailability should be 
restricted to systemic drug products. The 
concept of bioavailability applies to all 
drug products. The Cortimissioner ac­
knowledges, however, that a requirement 
for bioavailability studies should not ap­
ply to certain drug products, e.g., topicals 
for local. therapeutic effect. Section 
320.22 of the final- regulations; sets: forth 
the criteria that FDA will-use to waive a 
requirement for the submission' of evi­
dence of in vivo bioavailability.

3. A third comment stated that, to 
avoid ambiguity and confusion, the term 
bioavailability should be redefined to al­
low a determination of bioavailability by 
measurement of a number of physical di­
mensions. The comment suggested that 
bioavailability be defined, as “ the sum of 
knowledge that allows one quantitatively 
to define, insofar as. is technically feasi­
ble, the dynamic interrelations among 
the following; (a) The time-dependent 
drug release from a pharmaceutical 
product,; (b) the time-dependent concen­
trations of drug in yarious body fluids 
and tissues, (c) the time-dependent con­
centrations of drug at the sites of its ac­
tions, (d) the time-dependent actions of 
the drug, (e) the time-dependent rates 
at which drug leaves the body, by its 
metabolic conversion to other substances 
and by the excretion of unaltered drug 
and its metabolites through various 
routes.”

The Commissioner concludes that the 
definition suggested in the comment is 
not practical for regulatory purposes. 
The concepts set forth in the suggested 
definition are more properly related to 
the broad subject of pharmacokinetics 
and pharmacodynamics, than to the 
more limited concept of bioavailability.

RULES A N D  REGULATIONS

R equirements for Submission of 
B ioavah.abii.ity  D ata

4. Two comments regarding proposed 
§ 320.2(a) indicated that, although there 
is great emphasis in the proposed regula­
tions on bioavailability problems derived 
from active drug ingredients, this same 
emphasis is not given to the effects that 
changes in inactive ingredients may have 
on bioavailability. These comments 
stated,that subtle inclusions or changes 
of inactive ingredients itt a drug product 
may have a significant effect on bioavail­
ability. Another comment indicated that 
changes in dyes, flavors, or preservatives 
are not necessarily good examples.of sig­
nificant changes in product formula­
tions. The comment suggested that bet­
ter examples of significant changes re­
quiring bioavailability tests are changes 
in excipients, tablet compression, coat­
ings, vehicles, and particle.size. One com­
ment noted that the phrase “significant 
change in product formulation” in pro­
posed § 320.2(a) (1)? is too narrow and 
vague and suggested therphrase be re­
vised to read “changes beyond the varia­
tions provided for in the application with 
respect to product formulation.”

The Commissioner agrees with these 
comments and concludes that any pro­
posed change in the manufacturing 
process, including a change in product 
formulation or dosage strength, beyond 
the variations provided for in the ap­
proved application must first be evalu­
ated and approved by FDA., These re­
quirements are included in § 320.21 (b) of 
the final regulations;

The Commissioner advises that past 
FDA policy has been to require in vivo 
bioavailability data (particularly phar­
macokinetic data) in a supplemental 
application proposing a change in the 
labeling to provide for a new indication 
for use, a new dosage regimen, or an ad­
ditional dosage regimen for a special 
patient population, e.g., infante,, if clin­
ical studies are required to support the 
proposed change in the labeling,

In the final regulations the Com­
missioner is redesignating proposed 
§ 320.2(a) as § 320.21. He is also expand­
ing § 320.21 to clarify the requirements 
for the submission of in vivo bioavailabil­
ity data in a full or abbreviated new drug 
application (NDA) or supplemental ap­
plication. Section 320.21 requires that 
any full or abbreviated NDA, and certain 
supplemental applications, submitted 
after July 7, 1977, must include either 
evidence demonstrating the in vivo bio­
availability of the drug product that is 
the subject of the application or infor­
mation to permit FDA to waive this re­
quirement. (The conditions justifying 
waiver are discussed below;). Supple­
mental applications for which bioavail— 
ability data or waiver information is re­
quired are those proposing (a) a change 
in the manufacturing process,, including 
a change ,in product formulation or 
dosage strength, beyond the variations 
provided for in the approved application, 
or (b) a change in the labeling to provide
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for a new indication for use, a new 
dosage regimen; or an additional dosage 
regimen for a special patient population. 
Bioavailability data or waiver informa­
tion are required for a proposed change- 
in the labeling only if clinical studies are 
required to support the proposed change.

5. One comment suggested that the 
words “concerning a significant change 
in product formulation” be added after 
the words “supplemental application” in 
proposed § 320.2(a) (2) . The suggestion 
was made in order that the wording, o f  
paragraph (a) (2) may be consistent with 
the wording o f  paragraph (a) (1)?.

The wording in proposed § 320.2(a) (2) 
was intended to be consistent with the* 
wording of proposed- § 320.2(a)-(l) . The 
inconsistency is eliminated in § 320.21 of 
the final regulations-, but the word “sig­
nificant” has been deleted as discussed in 
paragraph 4 above.

6. TWo comments recommended that 
the requirements of proposed § 320.2(a) 
(1) and (2) regarding the submission o f  
bioavailability data in an- original NDA 
be deleted^ The comments stated that the 
inclusion of such data is unnecessary and 
may contribute to unwarranted delay in 
approval o f  the application; Further­
more, they argued; there Is no need1 to 
show bioavailability o f  a drug product 
subject to an original NDA since the 
product must by-clinical data be proven 
effective and, therefore, bioavailable.

The Commissioner disagrees with these 
comments. As discussed in paragraph 1 
of the preamble to the proposal of 
JUne 20,, 1975 (40 FR 26157), bioavail­
ability data* are necessary to define the 
pharmacokinetic profile of the new drug 
and to evaluate the adequacy o f the pro­
posed labeling recommendation regard­
ing dosage and administration. These 
pharmacokinetic data are also needed to 
assure that the dosage formulation in­
tended for marketing has the same char­
acteristics as the dosage formulation 
used in clinical studies to determine 
safety and effectiveness and that there is 
batch-to-batch consistency. The inclu­
sion of bioavailability data in the appli­
cation will assist in evaluating future 
product reformulations or changes in 
manufacturing processes. As also noted 
in the preamble to the proposal, a clini­
cal trial to establish the safety and ef­
fectiveness of a drug product is the least 
accurate, sensitive, and reproducible 
method for determining bioavailability 
and is adequate only when other methods 
are not available.

7. Under section 505(j) of the Federal 
Food, Drug, and Cosmetic Act (21 U.S.C. 
355<jXI, FDA may require a holder of 
an approved full or abbreviated NDA 
to conduct additional in vivo studies to 
demonstrate the bioayailability o f the 
drug product that is the subject of the 
application. The Commissioner there­
fore is including in 1 320.21(f) o f  the 
final regulations a requirement for the 
submission of in vivo bioavailability data 
if FDA notifies the applicant that there 
are data demonstrating that (a)) the
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dosage regimen in the labeling is based 
on ineorrect assumptions or facts re­
garding the pharmacokinetics of the 
drug product and following this dosage 
regimen could potentially result in sub- 
therapeutic or toxic levels, or (b) there 
is significant intra-batch or batch-to- 
batch variability, e.g., plus or minus 25 
percent, in the bioavailability of the drug 
product. The Commissioner advises that 
these requirements represent existing 
FDA policy under section 505(j) of the 
act. Notice-and-comment rule making 
procedures are not a prerequisite- to pro­
mulgation of § 320.21 (p  with these final 
regulations, because it imposes no reg­
ulatory requirements but merely de­
scribes the criteria used by FDA in de­
termining when to require an NDA 
holder to submit evidence demonstrating 
in vivo bioavailability. Section 505(j) of 
the act authorizes FDA to require, either 
by general regulation or by order with 
respect to a specific NDA, an applicant 
to make reports with respect to the drug 
subject to the application. For these 
reasons, the Commissioner finds it un­
necessary to utilize notice-and-comment 
procedures in adopting § 320.21(f); he 
does, however, invite comments to de­
termine whether these criteria should 
be amended, modified or revoked. In­
terested persons may, on or before 
March 8, 1977, file with the Hearing 
Clerk, Food and Drug Administration, 
Rm. 4-65, 5600 Fishers Lane, Rockville, 
MD 20857, written commehts in quin- 
tuplicate on § 320.21(f) . Comments re­
ceived will be available for public inspec­
tion at the above office between the hours 
of 9 a.m. and 4 p.m., Monday through 
Friday. Any changes justified by such 
comments will be the subject of a fur­
ther order.

8. The Commissioner, to clarify the 
Intent of § 320.21, has included in § 320.- 
21(g) a statement that the requirements 
for the submission of evidence demon­
strating in vivo bioavailability apply only 
to a full or abbreviated NDA or supple­
mental application for a finished dosage 
formulation.
G eneral Approaches for Determining 

B ioavailability

9. One comment suggested that the 
term “therapeutic moiety” in proposed 
§ 320.2(b) (2) (ii) be replaced by the term 
“parent drug and/or its metabolites.” 
The comment noted that the acute phar­
macologic effect measured may not al­
ways be elicited by the therapeutic 
moiety.

The Commissioner agrees, in principle, 
with this comment. He concludes, how­
ever, that the term “ active drug in­
gredient” is more appropriate than “par­
ent drug.” He is revising §§ 320.21 
through 320.31 of* the final regulations 
to expand the term “therapeutic moiety” 
to include the active drug ingredient and 
metabolites, as appropriate.

10. One comment recommended that 
proposed § 320.2(b) (2) (ii) be revised to 
specify that the acute pharmacological 
effect that forms the basis of a bioavail­
abiiity study should bear a relationship 
to the anticipated therapeutic effect of

the drug product and not an ancillary 
side effect. The comment indicated, for 
example, it would be inappropriate to 
base a bioavailability evaluation of an 
antidepressant or other drug affecting 
the central nervous system on an acute 
cardiovascular or other peripheral phar­
macologic response elicited by the com­
pound.

The Commissioner disagrees with this 
comment. The purpose of a bioavailabil­
ity study is to determine the rate and 
extent of the absorption of the active 
drug ingredient or therapeutic moiety 
from a drug product. He concludes that 
it is scientifically valid to determine bio­
availability by a measurement of an 
acute pharmacological effect that is at­
tributable to the systemic circulation of 
the active drug ingredient or therapeu­
tic moiety, even though this effect does 
not bear a direct relationship to the drug 
product’s anticipated therapeutic effect. 
For example, FDA has contracted for 
bioavailability studies on chlorproma- 
zine hydrochloride (an antiemetic or 
antipsychotic agent) that relate absorp­
tion of the drug to its pharmacological 
effect on the eye.

11. One comment regarding proposed 
§ 320.2(b) (2) (iii) stated that, although 
a well-controlled clinical trial may in 
the abstract seem a less sensitive means 
of determining bioavailability, such a 
trial is the superior means for determin­
ing therapeutic effectiveness, which is 
the intended goal of bioavailabiiity 
studies in the first place. The comment 
noted that proposed § 320.2(b) implies 
that bioavailabiiity studies produce 
more reliable data than the well-con­
trolled clinical trial for determining 
therapeutic equivalence among drug for­
mulations and tends to give the bio- 
availability study greater importance 
than it deserves. The comment sug­
gested that some statements be put in 
the ' regulatiohs to reflect a balanced 
perspective regarding clinical trials.

The Commissioner agrees that clinical 
trials are the optimal method for deter­
mining the effectiveness of a drug prod­
uct. It is not, however, the intent of a 
bioavailabiiity study to demonstrate ef­
fectiveness. The purpose of a bioavail­
ability study is to determine the rate 
and extent of absorption. If a drug 
product is not bioavailable, it cannot be 
regarded as effective. However, a deter­
mination that a drug product is bio­
available is not in Itself a determination 
of effectiveness. The requirement for evi­
dence of bioavailabiiity is intended to, 
supplement, nor replace, clinical evi­
dence of effectiveness. Although clinical 
trials do demonstrate the bioavailabiiity 
of a drug „product, such trials are not 
gis accurate, sensitive, or reproducible 
as other methods, e.g., blood level studies, 
for obtaining bioavailabiiity data. There­
fore, the Commissioner concludes that 
no revision of the regulations is 
necessary.

12. One comment stated that it is 
evident that safety and effectiveness, as 
established in clinical trials, are direct 
evidence of whether the product is ab­
sorbed. For this reason, it is inappro-?

priate to impose a retroactive require ­
ment for in vivo bioavailabiiity data on 
NDA holders who have conducted clini­
cal trials to establish safety and effec­
tiveness, except in those instances of sig­
nificant changes in product formulation.

The Commissioner advises that the 
bioavailabiiity regulations do riot require 
a current holder of an approved NDA 
to submit bioavailabiiity data on the drug 
product that is the subject of the appli­
cation. To conserve testing resources and 
to implement the requirements for the 
submission of bioavailabiiity data in an 
orderly manner and with logical priori­
ties, the regulations are being applied 
prospectively to all future NDA’s and fu­
ture supplements to existing NDA’s. The 
Commissioner believes that this approach 
is justified because clinical trials cm drug 
products subject to existing NDA’s create 
a presumption of bioavailabiiity that 
should remain unless there is evidence to 
the contrary,

13. One comment, noting that proposed 
5 320.2(b)(1) states that bioavailabiiity 
testing shall be conducted using the most 
accurate and sensitive approach avail­
able, questioned whether a manufacturer 
will be required to conduct additional 
bioavailabiiity studies if a more sensitive 
method becomes available after he com­
pletes such studies for his drug product 
using a less sensitive method.

The Commissioner advises that a 
manufacturer may be required to con­
duct additional bioavailabiiity studies if 
a more sensitive method becomes avail­
able and if there is evidence that the 
method used by the manufacturer is not 
adequate to demonstrate the bioavail­
ability of the drug product. The Commis­
sioner believes that, in view of limited 
testing resources, it is impractical and 
not in the interest of public health to 
require retesting whenever a more sensi­
tive method becomes.available, particu­
larly if this new method is only mar­
ginally more sensitive than previous 
methods.
~14. One comment suggested that pro­

posed § 320.2 specify that an isotopically 
labeled drug product may be used for 
assay in those cases where a more specific 
assay method is not available.

The Commissioner does not rule out 
studies using radioactive or nonradio- 
active isotopes; however, each such 
study must be considered on an ad hoc 
basis. The Commissioner concludes that 
a bioavailabiiity study using an isotop­
ically labeled drug may be deficient in 
that such a study involves a nonmar- 
ketable form of the drug product. The 
key to proper bioavailabiiity studies is to 
use the dosage form intended for com­
mercial distribution. If an isotopically 
labeled version of the drug product is 
used,, it means that a special form of the 

, active drug ingredient is being used. This 
version may differ in polymorphic form, 
particle size, or other physicochemical 
characteristics from the nonlabeled 
active drug ingredient. The bioavailabil­
ity of the isotopically labeled drug prod­
uct may differ from the nonlabeled drug. 
Such studies, however, may be approved
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if the in vivo performance of the 
isotopically labeled drug product is fully 
characterized to assure that it is equiva­
lent to the dosage form intended for 
commercial distribution. The Commis­
sioner is including in § 320.24(d) (4) of 
the final regulations specific reference to 
radioactive and nonradioactive isotop­
ically labeled drug products. The Com­
missioner concludes that a bioavailability 
study involving a nonradioactive isotop­
ically labeled drug product need not be 
conducted under a “Notice of Claimed 
Investigational Exemption for; a New 
Drug” if the study is. otherwise exempt 
from such, a requirment under § 320.31. 
There is no evidence that the use of a 
nonradioactive isotope per se presents a 
hazard to research subjects. The use of a 
radioactively labeled drug product in a 
bioavailability study shall be under a 
“Notice of Claimed Investigational 
Exemption for a New Drug” submitted 
under § 312.1. The Commissioner is in­
cluding this requirement in § 320.31 (a) 
(2) of the final regulations.

Criteria for W aiver of In V ivo 
B ioavailability D ata

15. One comment stated that proposed 
§ 320.2(c) (2) (i) should be revised by 
adding the words “or oral” after “ intra­
venous.” This revision would permit 
waiver of evidence of in vivo bioavail­
ability for a drug product in solution for 
oral use.

The Commissioner does not fully agree 
with this comment. Any oral dosage 
form, solution or otherwise, must be 
formulated and manufactured in such a 
manner that-the active drug ingredient 
or therapeutic moiety is released from 
the drug product and becomes bioavail- 
able, i.e., the active drug ingredient or 
therapeutic moiety is absorbed into the 
systemic circulation and becomes avail­
able at the site of drug action. Although 
release of the active drug ingredient or 
therapeutic moiety is not a factor in an 
oral solution, absorption into the sys­
temic circulation depends upon many 
factors, including the pKa (the negative 
logarithm of the ionization constant of 
a chemical compound) of the active drug 
ingredient or therapeutic moiety, the pH 
of the physiological environment, lipid 
solubility, viscosity of the solution, the 
presence of certain inactive ingredients, 
and the stability of the active drug in­
gredient or therapeutic moiety in the 
gastrointestinal tract. The fact that an 
oral drug product is in solution does not 
guarantee its absorption into the sys­
temic circulation. The Commissioner 
concludes, however, that the require­
ment for the submission of in vivo bicr- 
availability data shall be waived if a drug 
product (a) is an oral solution, elixir, 
syrup, tincture, or similar other solu­
bilized form, (b) contains an active drug 
ingredient or therapeutic moiety in the 
same concentration as a drug product 
that is the subject of an approved full 
NDA, and (c) contains no inactive in­
gredient that is known to significantly 
affect absorption of the active drug in­
gredient or therapeutic moiety. Section 
320.22(b) (5) of the final regulations per-
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mits this waiver if all of these conditions 
are met.

16. Proposed § 320.2(c) (2) (i) could be 
interpreted as permitting waiver of the 
submission of in vivo bioavailability data 
for any intravenous solution.

Tlie Commissioner advises that this 
was not the intent of the proposal. Bio­
availability data are needed to support 
dosage recommendations if the intra­
venous solution contains (a) an active 
drug ingredient or therapeutic moiety 
that is not the subject of an approved 
full NDA or (b) an active drug ingredient 
or therapeutic moiety that is the subject 
of an approved full NDA but which has 
not been approved for use in an intra­
venous solution in the same solvent and 
concentration. The Commissioner is 
clarifying the proposal’s intent in the 
final regulations. Section 320.22(b)(1) 
permits waiver of the submission of in 
vivo bioavailability data if the intra­
venous solution contains an active drug 
ingredient or therapeutic moiety in the 
same solvent and concentration as an 
intravenous solution that is the subject 
of an approved full NDA.

17. One comment regarding proposed 
§ 320.2(c) (2) (ii) and (iii) stated that 
the term bioavailability is simply unsuit­
able when applied to vehicles (e.g., emol­
lients and syrups) and devices. Another 
comment stated that products such as 
emollients to the skih or syrups used as 
flavored placebos are not drugs as de­
fined in section 210(g) of the act (21 
U.S.C. 321(g)) or drug products as de­
fined in § 320.1(b) of the proposed pro­
cedures for establishing a bioequivalence 
requirement and the final regulations 
published elsewhere in this issue of the 
F ederal R egister. The comment recom­
mended that these examples be deleted 
from the proposed regulations.

The Commissioner advises that the 
intent of proposed § 320.2(c) (2) (ii) and
(iii) was to specify kinds of drug prod­
ucts for which evidence of in vivo bio- 
availability may be waived. The Com­
missioner disagrees that emollients to 
the skin or syrups used as flavored place­
bos are not drugs. Such products may 
be drugs depending upon their intended 
use. To clarify the intent of the proposal, 
the Commissioner is revising the final 
regulations. Section 320.22(b) permits 
waiver of the submission of in vivo bio­
availability data if the . product’s bio­
availability is self evident or not neces­
sary for the product to achieve any of its 
intended purposes. This section permits 
waiver if the product is a topically ap­
plied preparation intended for. local 
therapeutic effect. The Commissioner is 
deleting the reference to devices such as 
lenses for the eye and surgical sutures. 
These devices- are subject to and will be 
regulated under the provisions of the 
Medical Device Amendments of 1976, not 
the new drug provisions of the act.

18. Four comments regarding proposed 
§ 320.2(c) (3) stated that bioavailability 
cannot be established or guaranteed by 
an in vitro test without proper in vivo 
correlation.

The Commissioner concludes that, un­
der the conditions set forth in § 320.22
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(d) of the final regulations, bioavail­
ability may be demonstrated by evidence 
obtained in vitro in lieu of in vivo data. 
These conditions allow in vitro testing 
only if (a) the in vitro test has been cor­
related with in vivo data, (b) the test 
product is compared to a reference ma­
terial that has been shown to be bio- 
available, or (c) the test product is com­
pared to an identical drug product that 
is the subject of an approved full or 
abbreviated NDA. The Commissioner be­
lieves that this approach is justified in 
view of the limited resources available 
for in vivo testing and is in keeping with 
the guiding principle that no unneces­
sary human research should be done.

19. One comment stated that in vitro 
testing may be adequate to demonstrate 
the equivalence of a reformulated drug 
product if the reformulation involves 
changes in color, flavors, or preserva­
tives.

The Commissioner agrees and the final 
regulations under § 320.22(d) (4) permit 
in vitro testing when the proposed re­
formulated drug product is identical, ex­
cept for color, flavor, or preservatives, to 
another drug product made by the same 
manufacturer, e.g., the same product be­
fore reformulation, and if the in vitro 
test approved by FDA compares the re­
formulated product to the other drug 
product and that other product has pre­
viously been shown to be bioavailable.

20. One comment noted that proposed 
§ 320.2(c) (3) (ii) requires the use of an 
in vitro dissolution test. The comment 
stated that in vitro indicators other than 
dissolution tests have been used that 
successfully correlate with in vivo results 
and recommended that the statement “in 
vitro dissolution test” be changed to read 
“ in vitro test.”

The Commissioner agrees and is 
amending the final regulations to delete 
the word “dissolution” wherever it ap­
pears in conjunction with a requirement 
for in vitro testing.

21. The Commissioner concludes that 
the requirements for the submission 
of evidence demonstrating the in vivo 
bioavailability of a solid oral dosage 
form (other than an enteric coated or 
controlled release dosage form) of a 
drug product determined to be ef­
fective for at least one indication 
in a DESI (Drug Efficacy Study Im­
plementation) notice, or identical, 
related, or similar to such a drug 
product under § 310.6 (21 CFR 310.6).,- 
shall be waived if the drug product is 
neither one of those identified in the 
preamble to the proposed bioequivalence 
regulations as having an actual or po­
tential bioequivalence problem (see pro­
posed procedures for establishing a bio­
equivalence requirement published in the 
F ederal R egister of June 20, 197&" (40 
FR 26164)) nor an identical, related or 
similar drug product. The FDA, in pre­
paring the proposed bioequivalence reg­
ulations, reviewed all of the drug prod­
ucts evaluated as effective for at least 
one indication in a DESI notice and de­
termined that, except for those drug 
products listed in the preamble, there is 
at the present time no evidence that 
these drug products have a known or
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potential bioequivalence problem. The 
Commissioner believes that this approach 
is justified in view of the limited avail­
ability of resources for in vivo jesting 
and is in keeping with the guiding prin­
ciple that no unnecessary human re­
search be conducted. The Commissioner, 
on his own initiative, has amended 
§ 320.22(c) of the final regulations to 
permit such a waiver. Section 320.22(c) 
specifies those drug products determined 
to be effective for at least one indication 
in a DESI notice that have been identi­
fied by FDA as having a known or po­
tential bioequivalence problem. Those 
drug products are the same as those 
listed in the preamble to the proposed 
bioequivalence regulations except, that 
drug products not evaluated as effective 
for at least one indication have been 
deleted.

The Commissioner advises that, on an 
ad hoc basis, additional data regarding 
product specifications or testing may be 
required for approval of a full or abbre­
viated NDA for individual drug products 
if these data are needed to assure proper 
manufacturing controls or biopharma- 
ceutical quality. These data may include, 
among others, requirements regarding 
particle size or in vitro dissolution 
testing.

The Commissioner also advises that 
the requirements of Subpart B of Part 
320 regarding thè submission of bioavail­
ability data for drug products evaluated 
as effective for at least one indication in 
a DESI notice, or identical, related, or 
similar to such products under § 310.6, 
supersede all requirements for the sub­
mission of bioavailability data in.prior 
individual DESI notices. The Commis­
sioner also advises that the procedures 
for establishing a bioequivalence require­
ment (see Subpart C of Part 320 pub­
lished elsewhere in this issue of the 
F ederal R egister) will be used to estab­
lish requirements for the submission of 
bioequivalence data for drug products 
evaluated in the Drug Efficacy Study; 
When a bioequivalence requirement is 
established for any of the drug products 
listed in § 320.22(c), the Commissioner 
will act to amend this section to delete 
the drug product.

22. The Commissioner, on his own ini­
tiative, is also amending § 320.22(e) of 
the final regulations to permit FDA, for 
good cause, to defer or waive a require­
ment for the submission of evidence of 
in vivo bioavailability if deferral or 
waiver is compatible with the protec­
tion of the public health. The Commis­
sioner believes that these provisions are 
necessary to allow FDA to permit the 
continued marketing of medically im­
portant drug products while adequate 
methodology is being developed or bio­
availability studies are being conducted. 
For example, FDA may defer or waive 
the requirement for the submission of 
evidence of in vivo bioavailability when 
FDA, on the basis of new evidence, re­
quires manufacturers to reformulate 
their products to delete an inactive in­
gredient. The FDA may also defer such 
a requirement if adequate methodology 
is not available for in vivo testing. The
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Commissioner believes that such a de­
ferral is necessary to avoid the conduct 
of an improper study and unwarranted 
human research. In deferring of waiv­
ing such a requirement, FDA will con­
sider whether protection of the public 
health will best be served by such de­
ferral or waiver or by removal from the 
market of the drug products until the 
required data are submitted in a sup­
plemental application.
G uidelines for the Conduct of In Vivo  

B ioavailability Studies

23. Two comments suggested that the 
guidelines for the conduct of in vivo bio­
availability studies be revised to indicate 
that, for systemic drug products, the 
reference material of choice is the Same 
active drug ingredient or therapeutic 
moiety administered intravenously in 
solution.

The Commissioner does not agree that 
the intravenous administration of a so­
lution of the active drug ingredient or 
therapeutic moiety is necessarily the ref­
erence material of choice in determin­
ing the in vivo bioavailability of systemic 
drug products. Intravenous solutions can 
be utilized only if there are data avail­
able that demonstrate the safety of the 
intravenous administration of the active 
drug ihgredient or therapeutic moiety, 
to assure that the intravenous adminis­
tration is not toxic or does not produce 
adverse, life-threatening effects. In the 
absence of information about the per­
formance of the intravenous adminis­
tration of the drug in humans, such 
studies should be limited to animals.

R eference M aterials

24. Three comments recommended 
that proposed § 320.2(d) (1) (i) be re­
vised to make clear that the use of an 
oral solution -or suspension as a refer­
ence material can give only an index of 
the relative bioavailability, because a 
comparison with that form _and the 
pharmacokinetic description derived 
will always contain the unknown factor 
of the fraction of the dose absorbed. 
Moreover, it is quite conceivable that a 
dosage form could be developed which, 
by means of surfactant, buffering, or 
other pharmaceutical techniques, shows 
better bioavailability than a solution or 
suspension form of an inherently poorly 
absorbed drug.

The Commissioner recognizes that 
only an index of the relative bioavail­
ability can be determined by the com­
parison of a drug product to an oral so­
lution or suspension of the active drug 
ingredient or therapeutic moiety. This 
was the intent of the proposed regula­
tions. Section 320.25(d) of the final reg­

ulations, however, provides for a deter­
mination of absolute, bioavailability 
where necessary and where data are 
available to show that the reference ma­
terial may safely be administered intra­
venously in humans.

25. Another comment regarding pro­
posed § 320.2(d) (1) (i) stated that the 
reference material should be a solution 
of the product or other appropriate dos­
age form but not a suspension because
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of the bioavailability variability of the 
suspension dosage form. This comment 
stated that in many instances a suspen­
sion of a poorly soluble active drug in­
gredient may be more poorly absorbed 
than a well-formulated tablet because of 
the presence of suspending agents which 
add viscosity, may bind to the ingredi­
ent, and, in general, may decrease both 
the rate and extent of absorption.
- The Commissioner has determined 
that the provision of proposed § 320.2
(d) (1) (i) (now § 320.25(d) (1)) allow­
ing for the use of an oral suspension as a 
reference material is intended to cover 
those instances where the active drug 
ingredient or therapeutic moiety was not 
soluble in a solvent that is generally 
recognized as safe for human consump­
tion. In such cases, a suspension may be 
an appropriate reference material pro­
vided any suspending agents used in pre­
paring the suspension do not affect the 
bioavailability of the suspension and are 
generally recognized as safe for human 
consumption.

26. One comment questioned the ex- 
.ample cited in the last sentence of pro­
posed § 320.2(d) (1) (ii) providing that, 
in the case of a newly marketed tablet of 
a drug already marketed for intravenous 
administration only, the reference ma­
terial shall ordinarily be not only the 
currently marketed intravenous solu­
tion but also the pure drug substance in 
an oral solution or suspension. The com­
ment stated that it is difficult to see the 
benefit of the additional sampling nec­
essary for a three-way study involving 
an oral solution or suspension of the 
drug when the optimum reference for 
bioavailability already exists as the in­
travenous form, unless the compound or 
product is such as to raise the suspicion 
of a problem with the bioavailability of 
the oral dosage form.

The Commissioner concludes that 
when a new dosage form of a dr\ig (al­
ready marketed in another dosage form) 
is proposed for marketing, it is necessary 
to characterize fully the pharmacoki­
netic profile of the new dosage form to 
support dosage recommendations. The 
selection of the reference material de­
pends upon the scientific questions to be 
answered and the data needed to estab­
lish dosage recommendations. He agrees 
with this comment, however, that in the 
specific example cited such information 
can be obtained using the intravenous 
dosage form of the drug product as the 
sole reference material and in § 320.25
(d) of the final regulations has deleted 
the example.

27. Two comments stated that pro­
posed § 320.2(d) (1) (ii) does not ade­
quately differentiate formulation 
changes involving alternate routes of 
administration from other types of 
changes. For example, there should be no 
expectation that the bioavailability of 
orally, parenterally, and rectally admin­
istered drug products will be comparable, 
and it may be desirable for a dosage form 
with a different route of administration 
not to be “comparable” to the marketed 
drug product. The comment suggested 
that the last sentence in this section be
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modified to state that when a new for­
mulation, a new dosage form, or a new 
salt or ̂ ester of a marketed drug product 
is to be administered by an alternative 
route to those of the currently marketed 
drug product, the purpose of an in vivo 
bioavailability test is to determine the 
bioavailability of the proposed dosage 
form relative to a reference material.

The Commissioner agrees that it may 
be desirablejfor different dosage forms of 
the same active drug ingredient or thera­
peutic moiety to have different bioavail­
ability profiles and that the purpose of a 
bioavailability study is to determine the 
bioavailability of the new dosage form. 
He concludes, however, that the regula­
tion should clarify that bioavailability 
data are needed to define the pharmaco­
kinetic profile of the new dosage form to 
establish dosage recommendations. The 
selection of the reference material will 
vary. For example, if the new dosage 
form is a tablet and the dosage form 
currently marketed is a suspension, the 
appropriate reference material would be 
not only the marketed dosage form but 
also the active drug ingredient or thera­
peutic moiety in an oral solution. How­
ever, if the new dosage formas a tablet 
and the dosage form currentlymarketed 
is an intravenous solution, the appropri­
ate reference material would be the mar­
keted dosage form. The appropriate ref­
erence material will vary depending upon 
the scientific questions to be answered 
and the data needed to establish dosage 
recommendations. .The Commissioner is 
revising § 320125(e) of the final regula­
tions to state that the purpose of an in 
vivo bioavailability study involving a 
drug product that is a new formulation, 
a new dosage form, or a new salt or ester 
of an active drug ingredient or thera­
peutic moiety that has been approved for 
marketing is (a) to determine the bio­
availability of the new formulation, new 
dosage form, or new salt or ester rela­
tive to an appropriate reference material 
and (b) to define the pharmacokinetic 
parameters of the new formulation, new 
dosage form, or new salt or ester to es­
tablish dosage recommendations. In such 
a case, the selection of the reference ma­
terial (s) depends upon the scientific 
questions to be answered, the data 
needed to establish comparability to a 
currently marketed drug product, and 
the data needed to establish dosage 
recommendations.

Controlled R eleased Drug P roducts

28. One commefit suggested that, for 
clarification, the words “controlled re­
lease” be inserted before the word 
“claims” at the end o f the first sentence 
in proposed § 320.2(d) (1) (iii). As re­
vised the sentence would read: “For a 
new drug product for which a controlled 
release claim is made, the purpose of an 
in vivo bioavailability test is to determine 
that the new product meets the con­
trolled release claims made for it.”

The Commissioner disagrees with that 
comment. He concludes that the pur­
poses of an in vivo bioavailability study 
of a controlled release drug product are 
to determine: (a) If the drug product

meets the controlled release claim made 
for it, (b) if the bioavailability profile 
established for the drug product rules out 
the occurrence of any dose dumping, 
(c) if the drug product's steady-state 
performance is equivalent to a currently 
marketed noncontrolled release or con­
trolled release drug product that con­
tains the same active drug ingredient or 
therapeutic moiety, and (d) if the drug 
product’s formulation provides con­
sistent pharmacokinetic performance be­
tween individual dosage units. He is re­
vising § 320.25(f) of the final regulations 
to clarify the purpose of a bioavailability 
study for a controlled release drug 
product.

Combination D rug Products

29. One comment objected to proposed 
§ 320.2(d) (3) requiring that combination 
drug products must establish bioavail­
ability by reference to simultaneous ad­
ministration of the individual active 
drug ingredients. The comment stated 
that, if an in vivo-correlated in vitro 
bioavailability test exists for each com­
ponent, and the component is established 
to be bioavailable from the ''combination 
in accordance with that test, then con­
sistent with the mandate in other sec­
tions of the proposal to limit human 
testing, there is no good reason to re­
quire that bioavailability of each com­
ponent be established by reference to 
simultaneous administration of each 
component, unless reason exists to sus­
pect a probable drug interaction affect­
ing the bioavailability of a component 
from the combination. Another comment 
stated that in certain combination prod­
ucts the purpose of the second ingredient 
may actually be to enhance or inhibit 
the rate of absorption of the primary 
ingredient and, therefore, provision for 
this type of combination should be in­
cluded in the regulation.

The Commissioner advises that the in­
tent of the regulations is to establish 
that, generally, the purpose of a bio­
availability study involving a combina­
tion drug product is to determine if the 
rate and extent of absorption of each 
active drug ingredient or therapeutic 
moiety in the combination drug product 
is equivalent to the rate and extent of 
absorption of each active drug ingredi­
ent or therapeutic moiety in separate 
single-ingredient preparations given 
concurrently?* The Commissioner re­
iterates that the regulations require the 
submission of in vivo bioavailability data 
unless the requirement is waived. Section 
320.22 of the final regulations permits 
waiver of this requirement for a number 
of reasons, including evidence that the 
product meets an in vitro test that as­
sures bioavailability, ,i.e., an in vitro test 
that has been correlated with in vivo 
data. Thus the requirement for the sub­
mission of in vivo data may be waived 
if the applicant submits evidence that 
the components of a combination drug 
product meet an in vitro test that 
assures that each component is bio­
available.

The Commissioner recognizes that in 
certain cases a second ingredient in a

combination drug product is intended 
to affect the rate or extent of absorption 
of the primary active drug ingredient or 
therapeutic moiety. For example, pro­
benecid may be combined with ampicil- 
lin to inhibit the tubular renal secretion 
of ampicillin and thus increase ampicil- 
lin plasma levels. The Commissioner is 
revising § 320.25(g) (3) of the final regu­
lations to permit a bioavailability study 
involving a combination drug product to 
determine the rate and extent of absorp­
tion of selected, but not all, active drug 
ingredients or therapeutic moieties in 
the combination drug product. The FDA 
may permit this. determination if the 
pharmacokinetics and interactions of 
the active drug ingredients or therapeu­
tic moieties in the combination drug 
product are well known and the thera­
peutic activity of the combination drug 
product is generally recognized to reside 
in only one of the active drug ingredi­
ents or therapeutic moieties.

Critically I I I  P atients

30. Two comments questioned pro­
posed § 320.2(d) (4) banning bioability 
testing using critically ill patients. The 
comments stated that it is conceiva­
ble that products intended for use in a 
vastly altered physiological setting, such 
as altered clearance rate, electrolyte im­
balance, or hemodynamic changes, could 
be validly examined only in studies in­
volving critically ill patients suffering 
from renal, respiratory, or cardiovascu­
lar insufficiency. One of these comments 
added that it is appreciated that the 
therapeutic support of the patient is 
paramount and studies in critically ill 
patients should be allowed only under 
very special situations where the pa­
tient’s safety is uncompromised and the 
scientific goals warrant the study.

The Commissioner stated in the pre­
amble to the proposed regulations that, 
in the cases cited in the comment, bio­
availability studies may be conducted on 
suitable noncritically ill patients. He be­
lieves-that studies on critically ill pa­
tients are inappropriate and contrary to 
the best medical interest of such indi­
viduals unless there is a potential bene­
fit to the patient. He recognizes that con­
comitant bioavailability studies can be 
conducted using critically ill patients to 
allow for dosage titration and further 
dosage prediction. These studies offer a 
direct benefit to the patient because the 
study results can be used to customize 
the dosage regimen for the critically ill 
patient. For example, a bioavailability 
study with kanamycin in uremic patients 
would permit dosage adjustments based 
on renal creatinine clearance and serum 
creatinine levels. Therefore, the Com­
missioner is revising § 320.25(a) (3) of 
the final regulations to state that crit­
ically ill patients shall not be included 
in an in vivo bioavailability study unless 
the attending physician determines that 
there is a potential benefit to the patient. 
Pharmacokinetic studies in critically ill 
patients with an established formulation 
for the purpose of determining the effects 
of a disease mechanism on drug metab­
olism and drug action are in no way pro­
hibited or hindered by these regulations.
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Subject Variability

31. One comment stated that the pro­
cedures used by the majority of investi­
gators to determine- bioavailability do 
not compare the physiological variables 
of subjects receiving test and reference 
materials, rather they compare mean 
values of a measured variable. The com­
ment added that, although these investi­
gators have measured the extent of ab­
sorption, they have not measured the 
rate of absorption in determining the 
bioavailability of a drug product. The 
comment stated that, if the proposed 
regulation is implemented, PDA must in­
sist on a réévaluation of the submitted 
evidence of bioavailability for all mar­
keted drug products and should not ac­
cept evaluations that have compared the 
average extent of absorption.

The Commissioner agrees that early 
bioavailability studies did not consider 
inter- and intra-subject variabilities. In 
the last 3 years, however, FDA in review­
ing bioavailability data has considered 
subject variabilities. The PDA has al­
ways considered both/the extent and rate 
of absorption in approving bioavailabil­
ity studies. Thus, the data submitted 
within the last 3 years have been eval­
uated using the guidelines ' set forth in 
the bioavailability regulations. The Com­
missioner does not believe that failure of 
the early studies to consider subject vari­
abilities is reason to reevaluate the early 
bioavailability studies unless there is 
evidence that the drug products included 
in such studies have a bioequivalence 
problem. The procedures that the Com­
missioner is establishing in Subpart C of 
Part 320 (see the June 20, 1075 proposed 
procedures for establishing a bioequiv­
alence requirement and the final regula­
tions published elsewhere in this issue of 
the F ederal R egister) are intended to 
provide a mechanism for reviewing the 
bioequivalence of marketed drug prod­
ucts and for establishing additional test­
ing requirements for those drug products 
with bioequivalence problems.

Sampling T ime I ntervals

32. Two comments regarding proposed 
§ 320.2(d) (5) (iii) and (iv) stated that 
this section requires that sampling time 
intervals for both the test product and 
the reference material be similar; how­
ever, to obtain competent estimates of 
the rate and extent of absorption, sam­
pling time intervals occasionally need 
not be the same. For example, in a study 
comparing an intravenous solution to a 
tablet, one may desire to take many 
blood samples shortly after injection of 
the intravenous solution whereas, be­
cause of the characteristics of absorption 
from a tablet, only a relatively few blood 
samples need be taken during the same 
time period. Clearly, patients should not 
be subjected to needless sampling of 
blood. These comments suggested that in 
proposed § 320.2(d) (5) (iii) and (iv) the 
language “ * * * similar time intervals, 
for both the test product and the refer­
ence material. Such samples shall be 
taken with * * *” be deleted. Another 
comment stated that the words “similar 
time intervals” in proposed § 320.2(d) (5)

(iii) and (iv) should be changed to 
“ identical time intervals” to assure true 
equivalence.

The Commissioner concludes from 
these comments that there is a misun­
derstanding regarding the intent of pro­
posed/§ 320.2(d). This section is intended 
to provide general guidelines for the 
study of a multitude of drug products 
each of which could require a unique 
approach. For this reason, he rejects the 
comment that samples of body fluids 
should be collected at identical time in­
tervals; such a requirement would not 
permit the variability needed in study­
ing different products. To clarify these 
provisions, the Commissioner is revising 
§ 320.26(c) and (d) of the final regula­
tions to provide general guidelines for 
selection,- of sampling times. To allow 
flexibility in the selection of sampling 
times, he is deleting the phrase “similar 
time intervals for both the test poduct 
and the reference material.” By way of 
example, § 320.26(c) of the final regula­
tions states that, in a study comparing 
oral dosage forms, the blood Sampling 
times should:be identical. In a study 
comparing an intravenous dosage form 
and an oral dosage form, the blood sam­
pling times should be those needed to 
describe both the distribution and elim­
ination phase of the intravenous dosage 
form, and the absorptive and elimina­
tion phase of the oral dosage form. For 
other drug delivery systems, the sam­
pling times should be based on valid sci­
entific reasons.

33. One comment stated that, to assure 
some flexibility in the selection of urine 
sampling times, the phrase “unless some 
other approach is more appropriate for 
valid scientific reasons” should be in­
serted at the end of the last sentence in 
proposed § 320.2(d) (5) (iv).

The Commissioner agrees and is in­
cluding the phrase suggested in the com­
ment in § 320.26(d) of the final regula­
tions.

34. Three comments objected, as being 
somewhat arbitrary, to the requirements 
in proposed § 320.2(d) (5) (iii) and (v) 
which stated that a drug product must be 
followed for three half-lives to study it 
for bioavailability purposes by plasma 
assay or acute pharmacological effect. 
The comments noted that three half- 
lives may not be sufficient in some cases. 
The duration of the study Must instead 
be based upon the pharmacokinetics of 
the compound under discussion and sug­
gested that a more reasonable statement 
might be to ask that the study be con­
tinued for a sufficient period to allow 
for the achievement of a valid bioavail­
ability comparison between the test and 
reference material. The comments added 
that, if three half-lives is nonetheless 
to be a minimum standard, the appropri­
ate portions of these paragraphs should 
be changed to read: “ the total area under 
the time curve for a time period for at 
least three tunes the half-life or suffi­
ciently longer for accurate determina­
tion of the individual terminal half- 
lives.”

The Commissioner believes that the 
pharmacokinetic profile of most drug

products can be determined by measuring 
the rate and extent of absorption for a 
period of three half-lives of the active 
drug ingredient, therapeutic moiety, or 
its metabolite(s) being measured. For 
some drug products, measurement must 
be made for a longer period, e.g., five 
half-lives, because the profile can be de­
termined only by following the rate and 
extent of absorption for longer than three 
half-lives. Measurement for three half- 
lives is intended as a minimum require­
ment unless another approach is appro­
priate for valid scientific reasons. The 
Commissioner emphasizes the words “ at 
least” in proposed § 320.2(d) (5) (iii) and
(v ), which read in part: “for a time pe­
riod at least three times the half- 
life * * *.” The Commissioner rejects 
the proposed alternative wording of the 
comment as adding nothing to the cur­
rent language of § 320.26(c),

35. One comment suggested a revision 
of proposed § 320.2(d) (5)(iv) by chang­
ing the words “and extent of urinary ex­
cretion”  to “ and the total urinary 
excretion.”

The Commissioner does not agree with 
this comment because “total urinary ex- 

* cretion” implies that the active drug in­
gredient, therapeutic moiety, or metabo- 
lite(s) being measured will be completely 
eliminated in the urine during the time 
frame in which urinary excretion is being 
studied. For many drug products, the 
pharmacokinetic profile of the drug prod­
uct may be adequately determined before 
all of the active drug ingredient, thera­
peutic moiety, or metabolite(s) being 
measured is eliminated in the urine.

The Commissioner has revised the term 
“concentration-time curves” in § 320.26
(d) of the final regulations to read “cum­
ulative urinary excretion-time curves” 
because the concentration of the active 
drug ingredient, therapeutic moiety, or 
metabolite in the urine depends upon the 
fluid intake and renal function, thereby 
making comparison based on concentra­
tion unfeasible. Such concentration var­
ies from subject to subject and from day 
to day in a crossover study.

Data Correlation

36. One comment suggested that the 
word “ correlation”  in proposed § 320.2
(d) (5) (vii) be changed to “cannonical 
correlation and/or partial correlation.” 
The comment stated that the statistical 
procedures commonly used by investiga­
tors do not allow for a simple correlation.

The Commissioner does not accept this 
comment. The term “correlation” as used 
in proposed § 320.2(d) (5) (vii) (now 
§ 320.28) is not intended to be applied in 
a statistical sense, but rather to express 
the concept of showing a cause-and-effect 
relationship between variables.

37. One comment objected to the state­
ment in proposed § 320.2(d) (5) (vii) that 
correlation of bioavailability with acute 
pharmacological effects or clinical evi­
dence of effectiveness may be required if 
needed to establish the clinical signifi­
cance of special claims, e.g., in the case 
of a controlled release preparation. The 
comment stated that no reason is given 
for singling out controlled release prep­
arations and none is apparent. The com-
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ment added that for purposes of demon­
strating bioavailability, data verifying 
claims of protracted availability of the 
active moiety in body fluids in vivo are 
sufficient.

This section was not intended to single 
out controlled release dosage forms but 
to emphasize the need for correlation of 
pharmacological effects with bioavaila­
bility data to support labeling claims. 
Bioavailability was purposely defined 
both in terms Of rate and extent of ab­
sorption, because it can be shown with 
certain drugs that alterations in rate of 
absorption may impart significantly dif­
ferences in pharmacological properties of 
a drug. In such cases, correlation studies 
with clinical data may be required for 
approval of a new dosage form that 
differs in rate but not extent of absorp­
tion. Controlled release preparations 
were selected as an example because it 
often can be shown that an increase or 
decrease in side effects coupled with an 
increased duration of action is associated 
with significant differences in the phar­
macokinetic profile.

The Commissioner, on his own initia­
tive, is amending § 320.28 of the final 
regulations to include the word “safety” 
in the phrase “clinical evidence of effec­
tiveness may be required,'’ because in 
many instances safety considerations are 
of prime concern.

Single-D ose and M ultiple-D ose 
Studies

38. One comment stated that, with re­
spect to proposed § 320.2(d) (6) (now 
§ 320.27), multiple-dose studies per­
formed in the manner proposed are dif­
ficult to execute and do not contain 
sufficient experimental safeguards to as­
sure that a valid estimate of bioavail­
ability will result. Thus, no recognition is 
given to the usefulness of terminal 
plasma disappearance data or to esti­
mates of bioavailability under non­
steady-state conditions. The complexi­
ties of multiple-dose comparisons are 
not readily amenable to detailed guide­
lines for their implementation. The 
comment suggested that proposed 
§ 320.2(d) (6) (i)-(v ) be deleted and the 
following be inserted in its place: *T6) 
In selected circumstances, it may be 
necesary for the test product and the 
reference material to be compared after 
repeated administration. The same con­
siderations as in single-dose studies 
shall generally apply, (except that the 
method of administration, eg., fasting 
and non-fasting, shall reflect the pro­
posed labeling of the drug product) un­
less some other approach is more 
appropriate for valid scientific reasons.”

The Commissioner agrees that multi­
ple-dose studies are difficult to execute 
and that there is an obvious need for 
subject monitoring in such studies. 
There are, however, a number of cir­
cumstances where such studies are the 
optimal methods to demonstrate the 
bioavailability of a drug product. While 
it is not the intent o f the Commissioner 
to constrain research on new method­
ology in this area, it is his opinion that 
some broad guidelines should be pro­
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vided for such studies, particularly be­
cause many manufacturers have 
requested FDA’s guidance in conducting 
such studies. On that basis, the more 
detailed version of the guidelines has 
been retained in § 320.27 of the final 
regulations and expanded in reply to a 
number of comments to this section.

39. One comment stated that proposed 
§ 320.2(d) (5) (i) and (vt> and (6) (ii) 
should be amended to indicate that while 
single-dose crossover studies should have 
a drug elimination period, multiple-dose 
crossover studies should not have a drug 
elimination period and therefore should 
be performed under protocols of con­
tinuous administration. In support of 
this statement, the comment noted that 
once the “steady state” has been achieved 
by administration of the initial drug, the 
second drug given should, if equally bio- 
available and given at the same dosage, 
maintain the same levels. If the level of 
bioavailability being measured either 
decreases or increases, the two drug 
formulations are not comparable. The 
changes in effect would be shown on the 
crossover with clearer results without 
a washout period than with such a pe­
riod. On the other hand, a single-dose 
study does not achieve a constant level, 
hence any drug remaining in the test 
subject can alter the results on cross­
over. Therefore, single-dose crossover 
studies should specifically be required to 
utilize elimination periods unless, for 
some reason, such a period is not 
necessary.

The Commissioner agrees that a drug 
elimination period is not ordinarily re­
quired in a multiple-dose study, provided 
steady-state conditions are achieved. The 
Comrhissioner recognizes that, in stud­
ies involving drugs having a very long 
half-life, multiple-dose studies may be 
unfeasible and/or hazardous, particular­
ly in normal volunteers, where the dos­
ing interval is significantly shorter than 
the half-life of the drug. Section 320.26
(b) o f the final regulations states that 
a drug elimination period should be pro­
vided for in a single-dose crossover study. 
Section 320.27(b) states that a drug 
elimination period should be provided 
for in multiple-dose crossover Studies if 
steady-state conditions are not achieved.

40. The Commissioner advises that the 
guidelines on the design of a single-dose 
or multiple-dose in vivo bioavailability 
study in §§ 320.26 and 320.27 of the final 
regulations are very basic guidelines. 
They are not intended to include all of 
the requirements necessary for designing 
and conducting a bioavailability study. 
The FDA is preparing detailed guidelines 
for bioavailability studies that will be 
available from the Bureau of Drugs, Di­
vision of Biopharmaceutics (HFD-520), 
5600 Fishers Lane, Rockville, MD 20857. 
To clarify that the guidelines are not ab­
solute requirements, the word “should” 
is substituted for “shall” in §§ 320.26 and 
320.27 of the final regulations.

41. Proposed § 320.2(d) (5) (vi) stated 
that the drug elimination period in a 
single-dose crossover study should be at 
least five times the half-life of the thera­
peutic moiety or its metabolite or five
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times the half-time of decay of the acute 
pharmacological effect. The Commis­
sioner believes that, because of the lim­
itations of available technology, it may 
not be possible to monitor the drug elim­
ination period for five half-lives in a 
single-dose study. Therefore, he is re­
vising § 320.26(b) (2) of the final regu­
lations to state that, unless some other 
approach is appropriate for valid scien­
tific reasons, the drug elimination period 
in a single-dose crossover study should 
be either at least three times the half- 
life of the active drug ingredient or 
therapeutic moiety or its metabolite(s), 
measured in thé blood or urine, or at 
least three times the. half-life of decay 
of the acute pharmacological effect. The 
Commissioner believes that, with avail­
able technology, it is possible to monitor 
the drug elimination period in a multi­
ple-dose crossover study for at least five 
half-lives. Therefore, § 320.27(b) (3) of 
the final regulations states that, if a 
drug elimination period is required in 
a multiple-dose study, unless some other 
approach is more appropriate for valid 
scientific reasons, the drug elimination 
period should be either at least five times 
the half-life of the active drug ingredient 
or therapeutic moiety, or its metabo­
lite (s), measured in the blood or urine, 
or at least five times the half-life of de­
cay of the acute pharmacological effect.

42. One comment objected to the state­
ment in proposed § 320.2(d) (6) Cl) that 
multiple-dose studies may be required to 
determine bioavailability where there is 
a difference in the rate of absorption but 
not in the extent of absorption. The 
comment noted that bioavailability is 
defined as both the rate and extent of 
absorption: at steady state, the mean 
plasma level (Cp mean) will be a func­
tion of the extent of absorption only. 
Where the difference in bioavailability 
lies with the rate of absorption, the sin­
gle-dose" Study is more appropriate. The 
comment added that this would especial­
ly apply to controlled release prepara­
tions where the input rate has been 
deliverately altered. The single-dose 
study would be more appropriate in fol­
lowing the absorption rate to determine 
that the controlled release claim for the 
product was correct.

The Commissioner believes that oc­
casionally there is a need to define maxi­
mum (Cmax) and minimum (Cmin) 
concentrations under steady-state con­
ditions. Multiple-dose studies that define 
Cmax and Cmin blood concentra­
tions are most appropriate when deal­
ing with drugs possessing a narrow ther­
apeutic ratio, drugs requiring careful 
patient titration, and controlled release 
dosage forms. In the case of controlled 
release dosage forms, it is not sufficient 
to demonstrate merely the slow release 
and absorption of the dosage form; both 
safety and effectiveness of the product 
must also be demonstrated. The latter 
requires sufficient proof of reproducibility 
in release rate; proof is best determined 
in multiple-dose studies. In addition 
there is the need to obtain sufficient 
pharmacokinetic data for purposes of 
labeling the controlled release dosage 
form.
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43. Two other comments stated that 
among the instances requiring multiple- 
dose studies are those where there is ex­
cessive variability from subject to sub­
ject or where the concentration of the 
therapeutic moiety in the blood or urine, 
resulting from a single dose, is too low 
for accurate anlysis. These comments 
added that the two instances, should be 
deleted since neither is a valid reason to 
require multiple-dose studies and accu­
rate results can be achieved by increas­
ing the patient population in the first 
instance or increasing the dose in single­
dose studies in the second instance.

The Commissioner does not agree with 
these comments. Excessive subject vari­
ability and the existence of blood con­
centration too low for the analytical 
method may indeed be valid reasons for * 
requiring multiple-dose studies. In many 
cases, increasing the dose administered 
may be both hazardous to the subject 
and not reflective of the absorption 
pattern of the drug product under ques­
tion. If there is excessive variability from 
subject to subject, large numbers of sub­
jects employing single-dose studies would 
be required to demonstrate bioavaila­
bility. In his opinion, such studies are 
technically unfeasible because of the dif­
ficulty of assuring adequate clinical mon­
itoring.

44. Although no comments were re­
ceived regarding proposed § 320.2(d) (6) 
<ii), the Commissioner has reviewed this 
provision and is modifying it to clarify 
that crossover studies are not required if 
the purpose of a multiple-dose study is 
to establish dose proportionality under a 
multiple-dose regimen or the pharmaco­
kinetic profile of a new drug entity, new 
drug delivery system, or controlled re­
lease dosage form. As revised § 320.27 (b) 
(2) of the final regulations reads: “A 
multiple-dose study is not required to be 
of crossover design if the study is to es­
tablish dose proportionality under a 
multiple-dose regimen or to establish the 
pharmacokinetic profile of a new drug 
product, a new drug delivery system, or 
a controlled release dosage form.”

43. Although no comments were filed 
regarding proposed § 320.2(d) (6) (iii), 
the Commissioner is revising § 320.27(c) 
of the final regulations to provide for 
flexibility in protocol design by including 
the phrase “unless some other approach 
is more appropriate for valid scientific 
reasons.” As revised, § 320.27(c) reads: 
“Whenever a multiple-dose study is con­
ducted, unless some other approach is 
more appropriate for valid scientific rea­
sons, sufficient doses of the test product 
and reference material should ordinarily 
be administered in accordance with the 
labeling to achieve steady-state condi­
tions.”

46. One comment regarding proposed 
§ 320.2(d) (6) (iv) stated that the word­
ing of the sentence “A more complete 
characterization * * * of the total area 
under the concentration curve” gives the 
impression that calculation of the area 
under the concentration curve is re­
quired. The comment noted that this is 
redundant because, if a statistical pro-
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cedure shows that test and reference 
material do not differ in rate and extent 
variables, then there is no need to dem­
onstrate that the areas under the curves 
of ythe two materials do hot differ. The 
determination of the rate and extent of 
absorption is necessary to establish bio- 
availability, while determining the area 
under the curve is a necessary but not 
sufficient requirement for establishing 
bioavailability.

Proposed § 320.2(d) (6) (iv) encour­
ages, but does not require, a more com­
plete characterization of the blood level 
or urinary excretion rate during the ab­
sorption and elimination phases of a 
single-dose administered at steady state. 
The Commissioner encourages such com­
plete characterization to permit estima­
tion of the total area under the conceh- 
tration-timé curves and to obtain phar­
macokinetic information, e.g., half-life, 
or blood clearance, that is essential in 
preparing adequate labeling for the drug 
product. The Commissioner has ex­
panded § 320.27(d) (3) of the final regu­
lations to clarifjr why complete charac­
terization is encouraged.

47. One comment regarding proposed 
§ 320.2(d) (6) (iv) stated that, while a 
protocol of frequent sampling would be a 
better estimate of the plasma profile, the 
area under the concentration-time curve 
for the dosing interval at steady state is 
proportional (assuming a linear system) 
to the fraction of the dose-absorbed and 
thus also to the extent of availability, 
even when no postabsorptive or elimina­
tion phase is seen because of slow ab­
sorption relative to the dose interval.

The Commissioner agrees with this 
comment. These facts have been both 
kinetically predicted and experimentally 
demonstrated in the scientific literature. 
Therefore, the Commissioner is revising 
§ 320.27(e) (2) of the final regulations by 
adding the following statement: “In a 
linear system, the area under the blood 
concentration-time curve during a dos­
ing interval in a multiple-dose steady- 
state study is directly proportional to 
the fractional the dose absorbed and is 
equal to the corresponding ‘zero to in­
finity’ area under the curve for a single­
dose study. Therefore, when steady-state 
conditions are achieved, a comparison of 
blood concentrations during a dosing in­
terval may be used to define the fraction 
of the active drug ingredient or thera­
peutic moiety absorbed.” Section 320.27
(e) (3) states that other methods based 
on valid scientific reasons should be used 
to determine the bioavaüability of a drug 
product having dose-dependent kinetics 
(nonlinear system).

Analytical Methods

48. One comment stated that proposed 
320.2(d) (7) discusses the analytical 

method used in bioavailability studies to 
measure acute pharmacological effect or 
the concentration of the active drug in­
gredient, therapeutic moiety, or metab- 

_ olite(s) in body fluids or excretory 
products. The section omits bioavailabil­
ity studies conducted with radioactively 
labeled drugs. As a part of the analytical 
methodology, the comment suggested

that studies conducted with radioactively 
labeled drugs be included.

In paragraph 14 above, the Commis­
sioner discusses the use of isotopically 
labeled drugs in a bioavailability study 
and is amending the final regulations to 
provide for such use when approved by 
PDA. Tho Commissioner, however, con­
cludes that it is unnecessary to amend 
§ 320.29 in the final regulations to refer 
to the use of radioactively labeled drugs 
because this section is concerned with the 
sensitivity of, not the choice of, the ana­
lytical method.

49. One comment stated that proposed 
§ 320.2(d) (9) (now § 320.23) contains no 
mechanism to satisfy the requirement 
that the bioavailability test shall be of 
sufficient sensitivity to discriminate be­
tween inequivalent products. Hie com­
ment stated that the requirement im­
plies that a product o f  known poor bio- 
availability must' bo compared against 
the reference material to determine 
whether the method can detect differ­
ences between the two products.

Statistical analysis of data Is the 
mechanism for determining whether a 
bioavailability test is sufficiently sensi­
tive to discriminate between inequivalent 
products. A variety of statistical tech­
niques are available for this analysis,
e.g., analysis of variance, student T test, 
chi square test, and Hottelings’ T2 test. 
The investigator has to choose from 
among those many statistical techniques 
one of sufficient réñ^Writy to detect dif­
ferences in bioavailability that are not 
attributable to subject variability. The 
statement in proposed § 320.2Xd) (9) was 
not intended to suggest that a product of 
known poor bioavailability is to be run 
against the reference material, and, as 
noted in paragraph 51 below, has been 
revised.

50. Two comments stated that pro­
posed § 320.2(d) (9) does not distinguish 
bioavailability from bioequivalence test­
ing. For example, the relationship of a 
new therapeutic pharmaceutical alterna­
tive with comparable labeling should be 
shown to have comparable rate and ex­
tent of absorption to the reference stand­
ard, e.g., marketed product. One of the 
comments added that the phrase “may 
be considered medically insignificant” 
appears to be vague. The comments pro­
posed that § 320.2(d) (9) be revised to 
read: “For new products containing a 
new therapeutic moiety that has not 
been previously marketed and for new 
formulations, new dosage forms, or new 
salts or esters of an already marketed 
therapeutic moiety that are to be ad­
ministered by an alternate route to those 
of the currently marketed drug products, 
the drug product shall be shown to be 
bióavailáble by evidence of the rate and 
extent of absorption, as determined by 
comparison of measured parameters, 
e.g., concentrations of the drug in the 
plasma, urinary excretion rates, phar­
macological effects, etc., to those of the 
reference material. In this case (where 
bioavailability only is determined) or­
dinarily the drug product will not be 
similar in rate and extent of absorption 
to that o f the reference material. For
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drug products undergoing testing to de­
termine whether they meet bioequiva- 
lence requirements and. for new formu­
lations, new dosage forms, or new salts 
or esters of an already marketed thera­
peutic moiety that are to be administered 
by the same route as that of a currently 
marketed drug product, said drug prod­
uces) shall be deemed to be bioequiva­
lent if the rate and extent o f absorption, 
as determined by measured parameters, 
e.g., concentrations of the drug in the 
plasma, urinary excretion rates, phar­
macological effects, etc., have compa­
rable location parameters, e.g., means, 
medians, etc., to those of the reference 
material, provided that the bioavail­
ability test is sufficiently sensitive to dis­
criminate between specified differences 

■ in formulations. A drug product may be 
equivalent to the reference material in 
the extent of absorption but not in its 
rate of absorption and yet may be con­
sidered to be bioequivalent because such 
differences in rate of absorption may be 
intentional or . are not essential to the 
attainment of effective body drug con­
centrations on chronic usage.”

Another comment recommended that 
proposed § 320.2(d) (9) be deleted en­
tirely because it confuses the terms bio­
availability and bioequivalence. Two 
other comments stated that the phrase 
“do not differ significantly” is vague. One 
of these comments recommended inser­
tion of the word “statistically” before the 
words “differ significantly.”

The Commissioner agrees that pro­
posed § 320.2(d) (9) confuses the terms 
bioavailability and bioequivalence and 
that the phrases “do not differ signifi­
cantly” and “may be considered medi­
cally insignificant” need to be clarified. 
The intent of this section is to provide 
guidance in evaluating data to determine 
the bioavailability of a new drug product 
containing a new therapeutic moiety, or 
a new dosage form or new salt or ester 
of an already marketed therapeutic 
moiety. Therefore;' the Commissioner is 
revising § 320.23 of the final regulations. 
Under § 320.23 the in vivo bioavailability 
of a drug product is demonstrated if the 
product’s rate and extent of ̂ absorption, 
as determined by comparison of meas­
ured parameters, e.g., concentrations of 
the active drug ingredient in the blood, 
urinary excretion rates, or pharmaco­
logical effects, do not indicate a signifi­
cant difference from the reference ma­
terial’s rate and extent of absorption. 
Statistical techniques used shall be of 
sufficient sensitivity to detect differences 
in rate and extent of absorption that aré 
not attributable to subject- variability. A 
drug product that differs from the refer- 
ence material in Its rate of absorption, 

' but not in its extent of absorption, may 
be considered to be bioavailable if the 
difference in the rate of absorption is 
intentional and appropriately reflected 
in the labeling, and/or not detrimental 
to the safety and effectiveness of the 
drug product.

51. One comment noted that proposed 
§ 320.2(d) (9) states that significant dif­
ferences in rate of absorption will be 
disregarded in determining bioavailabfl-
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ity or bioequivalence if the difference is 
medically insignificant. The comment 
added that the principle thus recognized 
is equally applicable to the extent of 
absorption and recommended that the 
third sentence in proposed § 320.2(d) (9) 
be revised to read: “A drug product may 
be inequivalent to the reference material 
in the extent or rate of absorption and 
yet may be considered to be bioavailable 
or bioequivalent because such difference 
may be considered medically insignifi­
cant for the particular drug product.” 
Two-other comments added that while 
there are little, if any, data that identify 
those instances where one can make the 
judgment that differences in the rate of 
absorption will not be medically signifi­
cant, there are data that document or 
strongly suggest that differences in the 
rate of absorption of glucocorticoids can 
result in therapeutic failures.

The Commissioner is of the opinion 
that a drug product’s safety and effec­
tiveness is dependent primarily on its 
ability to deliver a therapeutic quantity 
of the drug to the site of action and, 
thus, the extent of absorption, not the 
rate of absorption, will determine 
steady-state concentrations. The Com­
missioner advises, however, that the rate 
of absorption must be considered in de­
termining bioavailability unless there 
are data available to support a deter­
mination that the rate of absorption is 
not essential to the safe and effective use 
of the drug product.

Submission of P rotocols

52. One comment stated that proposed 
1 320.2(d)(8) (now § 320.30(a) and (b)) 
“recommends” the submission of pro­
posed protcols for bioavailability studies 
for PDA review where, assumedly, the 
submission is not required under pro­
posed § 320.2(e). The comment added 
that if a protocol is submitted as part 
of an IND under the provisions of 
§ 312.1(a) (2) (21 CFR 312.1(a)(2) ),
FDA is supposed to respond within 30 
days of receipt of the IND; however, 
proposed § 320.2(d) (8) contains no sim­
ilar time provision for what is essentially 
a voluntary submission. To eliminate un­
necessary delays and to encourage sub­
missions under this provision, the com­
ment suggested that the following 
language be added at the end of pro­
posed § 320.2(d) (8) :  “Proposed protocols 
for bioavailability studies submitted un­
der this provision will be reviewed and 
all substantive comments transmitted in 
writing to the sender within 30 days of 
receipt of the proposed protocol by the 
Pood and Drug Administration. If no 
substantive response is received by the 
send«* within this period, the proposed 
protocol is deemed approved by the Pood 
and Drug Administration.” This con­
cept was supported by two other com­
ments.

The Commissioner agrees that pro­
posed protocols for bioavailability stud­
ies should be evaluated by PDA as soon 
as possible consistent with agency re­
sources and priorities. As noted in the 
preamble to the proposal, PDA will at­
tempt to evaluate these protocols within
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30 days of their receipt. While every 
effort will be made to complete such 
evaluations as soon as possible, it is im­
practical and not in the public inter­
est to encourage hasty or superficial 
evaluation by establishing a requirement 
that evaluations of protocols be com­
pleted within a specific time. The Com­
missioner advises that protocols submit­
ted in an IND notice will not receive 
preferential treatment or be deemed 
approved if FDA has not responded 
within 30 days. The sponsor of an IND 
notice is required under § 312.1 to wait 
until 30 days after receipt of the notice 
by FDA before initiating clinical studies. 
Clinical studies are permitted to begin 
if FDA does not request the sponsor to 
withhold or to restrict such studies 
within 30 days. Important questions re­
garding safety issues are resolved within 
30 days; however, a detailed review of 
the study protocol takes longer. There­
fore, the sponsor cannot assume that 
a protocol for a bioavailability study 
submitted in an IND notice is deemed 
approved if he does not hear from PDA 
with ill 30 days.

Sample Source

53. Two comments recommended that 
proposed - § 320.2(d) (9) be revised by 
adding a new sentence, after the first 
sentence, to read: “The lots tested for 
bioequivalence should be representative 
of a full size production lot.”

The Commissioner agrees in part with 
this comment. Although the drug prod­
uct tested must be identical to the prod­
uct intended for marketing and be man­
ufactured using the same equipment and 
under the same conditions as those used 
for full-scale production, it is not nec­
essary that samples intended for bio- 
availability testing be taken from a full 
size production lot. The Commissioner 
is including in § 320.25(1) (2) of the final 
regulations a requirement that samples 
of the drug product to be tested be man­
ufactured using the same equipment and 
under the same conditions as-those used 
for full-scale production.

Informed Consent

54. Proposed § 320.2(e) (3) (now 
§ 320.31(c)) requires written informed 
consent of any subject who participates 
in a bioavailability study conducted un­
der an IND. Section 320.2(e)(2) (now 
§ 320.31(b)) permits certain bioavail­
ability studies involving marketed drug 
products to be conducted without sub­
mission of an IND, and thus subjects 
who participate in a study that is not 
conducted under an IND would not be 
required to give written informed con­
sent. The Commissioner concludes that 
although protection of the public health 
does not require that every bioavail­
ability study involving commercially 
available drug products be conducted 
under an IND, written informed consent 
shah be obtained from all subjects who 
participate in a bioavai1 ability study. 
Suqh subjects will normally be healthy 
volunteers for whom no health benefit 
will be achieved by participation in the 
study. Nonetheless, the subjects are
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placing themselves at risk, albeit sm all, 
by participation in the study. Protection 
of these subjects requires that they be 
adequately informed of this risk and give_ 
written consent to participate in the 
study. The Commissioner is revising 
§ 320.31(d) of the final regulations to 
require written informed consent of all 
subjects who participate in a bioavail­
ability study regardless of whether the 
study is conducted under an IND.

Therefore, under the Federal Food, 
Drug, and Cosmetic Act (secs. 201 (p), 
501, 502, 505, 701(a), 52 Stat. 1041-1042 
as amended, 1049-1053 as amended, 1055 
(21 U.S.C. 321 (p), 351, 352, 355, 371(a).)) 
and under authority delegated to the 
Commissioner (21 CFR 5.1) (recodifica- 

•tion published in the Federal R egister 
of June 15, 1976 (41 FR 24262)), Chap­
ter I of Title 21 of the Code of Federal 
Regulations is amended as follows: V

1. In Part 314, § 314.1 is amended in 
paragraph (c) (2) by adding a new sub- 
item h to item 12 in Form FD-356H to 
read as follows: \
§ 314.1 Applications.

*  *  *  *  * _ '

(c) * * *
( 2)  * * *

FD-356H * * *
12 . * * *
h. In vivo bioavailability data or informa­

tion to permit waiver of this requirement in 
accordance with Subpart B of Part 320 (21 
CPR Part 320, Subpart B ) .

* * * * *
2. In Part 320:
a. By adding new paragraph (a) to 

§ 320.1 to read as follows:
§ 320.1 Definitions.

(a) “Bioavailability” means the rate 
and extent to which the active drug in­
gredient or therapeutic moiety is ab­
sorbed from a drug product and becomes 
available at the site of drug action. 

* * * * *
b. By adding new Subpart B to read 

as follows:
Subpart B— Procedures for Determining the 

Bioavailabiiity of Drug Products
Sec.
320.21 Requirements for submission of in

vivo bioavailability data.
320.22 Criteria for waiver of evidence of in1

vivo bioavailabiiity.
320.23 Basis for demonstrating bioavailabil-

ity.
320.24 General approaches for determining

bioavailabUity.
320.25 Guidelines for the conduct of an in

vivo bioavailabiiity study.
320.26 Guidelines on the design of a single­

dose in vivo bioavailabiiity study.
320.27 Guidelines on the design of a multi­

ple-dose in vivo bioavailabUity 
study.

320.28 Correlation of bioavailabiiity with an
acute pharmacological effect or 
clinical evidence.

320.29 Analytical methods for an in vivo
bioavailabiiity study.

320.30 Inquiries regarding bioavailabiiity
requirements and review of proto­
cols by the Pood and Drug Ad­
ministration.

320.31 Applicability of requirements regard­
ing a “Notice of Claimed Investiga­
tional Exemption for a New Drug” .

A u t h o r i t y : Secs. 201 (p ), 501, 502, 505, 701 
(a ) , 52 Stat. 1041-1042 as amended, 1049-1053 
as amended, 1055 <21 U.S.C. 320(ph  351, 362, 
355, 371(a)), unless otherwise noted.

§ 320.21 Requirements for submission 
o f in vivo bioavailabiiity data.

(a) Any person submitting a full or 
abbreviated new drug application to the 
Food and Drug Administration after July 
7, 1977, shall include in the application 
either :

(1) Evidence demonstrating the in 
vivo bioavailabiiity of the drug product 
that is the subject of the application; or,

(2) Information to permit thè Food 
and Drug Administration to waive 
demonstration of in vivo bioavailabiiity.

(b) Any person submitting a supple­
mental application to the Food and Drug 
Administration after July 7, 1977, shall 
include in the supplemental application 
the evidence or information set forth in 
paragraph (a) of this section if the sup­
plemental application proposes any of 
the following changes:

(1) A change in the manufacturing 
process, including a change in product 
formulation or dosage strength, beyond 
the variations provided for in the ap­
proved application.

(2) A change in the labeling to provide 
for a new indication for use of the drug 
product, if clinical studies are required to 
support the new indication for use.

(3) A change in the labeling to pro­
vide for a new dosage regimen or for an 
additional dosage regimen for a special 
patient population, e g., infants, if clini­
cal studies are required to support the 
new or additional dosage regimen.

(c) The Food and Drug Administra­
tion may approve a full o r . abbreviated 
new drug application, or a supplemental 
application proposing any of the changes 
set forth in paragraph (b) of this section, 
that does not contain evidence of ih vivo 
bioavailabiiity or information to permit 
waiver of the requirement for in vivo 
bioavailabiiity data, if all of the follow­
ing conditions are met:

(1) The application is under review
by the Food and Drug Administration on 
July 7,1977. ■ . '

(2) The application is otherwise'ap­
provatale.

(3) The applicant agrees to submit, 
within the time specified by the Food and 
Drug Administration, either:

(i) Evidence demonstrating the in 
vivo bioavailabiiity of the drug product 
that is the subject of the application; or,

(ii) -Information to permit the Food 
and Drug Administration to waive dem­
onstration of in vivo bioavailabiiity.

(d) Evidence demonstrating the in 
vivo bioavailabiiity of a drug product 
shall be obtained using one of the ap­
proaches for determining bioavailabiiity 
set forth in § 320.24.

(e) Information to permit the Food 
and Drug Administration to waive dem­
onstration of in vivo bioavailabiiity shall 
meet the criteria set forth in § 320.22.

(f) Any person holding an approved 
full or abbreviated new drug application 
shall submit, to the Food and Drug Ad­
ministration a supplemental application 
containing new evidence demonstrating

the in vivo bioavailabiiity of the drug 
product that is the subject of the appli­
cation if notified by the Food and Drug 
Administration that:

(1) There are data demonstrating 
that the dosage regimen in the labeling is 
based on incorrect assumptions or facts 
regarding the pharmacokinetics of the 
drug product and following this dosage 
regimen could potentially result in sub- 
therapeutic or toxic levels; or,

(2) There are data demonstrating sig­
nificant intra-batch and batch-to-batch 
variability, e.g., plus or minus 25 percent, 
in the bioavailabiiity of the drug product.

(g) The requirements of this section 
regarding the submission of evidence 
demonstrating in vivo bioavailabiiity ap­
ply only to a full or abbreviated new drug 
application or a supplemental applica­
tion for a finished dosage formulation.
§ 320.22 Criteria for waiver of evidence 

of in vivo bioavailabiiity.
(a) Any person submitting a full or 

abbreviated new drug application, or a 
supplemental application proposing any 
of the changes set forth in § 320.21(b),. 
may request the Food and Drug Adminis- 

Ifcration to waive the requirement for the 
submission of evidence demonstrating 
the in vivo bioavailabiiity of the drug 
product that is the subject of the applica­
tion. A request for waiver shall be sub­
mitted with the application. The Food 
and Drug Administration shall waive the 
requirement for the submission of evi­
dence of in vivo bioavailabiiity if the 
drug product meets any of the provisiQns 
of paragraph (b), (c), or (d) of this 
section.

(b) For certain drug products the in 
vivo bioavailabiiity of the drug product 
may be self evident or not necessary for 
the product to achieve any of its intended 
purposes. The Food and Drug Adminis­
tration shall waive the requirement for 
the submission of evidence obtained in 
vivo'demonstrating the bioavailabiiity of 
the drug product if the product meets 
one of the following criteria:

(1) The drug product meets both of 
the following conditions:

(1) It is a solution intended solely for 
intravenous administration.

(ii) It contains an active drug ingredi­
ent or therapeutic moiety in the same 
solvent and concentration as an intra­
venous solution that is the subject of an 
approved full new drug application.

(2) The drug product is a topically 
applied preparation, e.g., a cream, oint­
ment, or gel, intended for local therapeu­
tic effect.

(3) The dryg product is an oral dos­
age form that is not intended to be ab­
sorbed, e.g., an antacid or a radiopaque 
medium.

(4) The drug product meets both of 
the following conditions:

(i) It is administered by Inhalation as 
a gas or vapor, e.g., a medicinal or an in­
halation anesthetic.

(ii) It contains an active drug ingre­
dient or therapeutic moiety in the same 
dosage form as a drug product that is 
the subject of an approved full new drug 
application.
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(5) The drug product meets all of the 
following conditions:

(i) It is an oral solution, elixir, syrup, 
tincture, or similar other solubilized 
form.

(ii) It contains an active drug ingre­
dient or therapeutic moiety in the same 
concentration as a drug product that is 
the subject of an approved full new drug 
application.

(iii) It contains no inactive ingredient 
that is known to significantly affect ab­
sorption of the active drug ingredient or 
therapeutic moiety.
w (c) The Food and Drug Administra­
tion shall waive the requirement for the 
submission of evidence demonstrating 
the in vivo bioavailability of a solid oral 
dosage form (other than an enteric 
coated or controlled release dosage form) 
of a drug product determined to be ef­
fective for at least one indication in a 
Drug Efficacy Study Implementation no­
tice or which is identical, related, or sim­
ilar to such a drug product under § 310.6 
of this chapter if the drug product is 
neither one of the following nor an iden­
tical, related, or similar drug product 
under § 310.6 of this chapter:

A N T I-A R R H Y T H M IC S

Procainamide hydrochloride capsules. 
Quinidine polygalacturonase tablets.

AN TI-COAGU LANTS

Bishydroxycoumarin tablets and capsules. 
Warfarin, sodium and postassium tablets.

a n t i - c o n v u l s a n t s

Ethosuximide capsules.
Ethotoln tablets.
Mephenytoin tablets.
Methsnximide capsules.
Paramethadione capsules.
Phenacemide tablets.
Phensuximide capsules and suspension. 
Phenytoin suspension.
Primidone tablets and suspension. 
Trimethadione capsules.

A N T I-H Y P E R T E N S IV E / DIURETICS

Alseroxylon tablets.
Bendroflumethiazide tablets.
Benzthiazide tablets.
Chlorothiazide tablets.
Deserpidine tablets.
Hydrochlorothiazide tablets. 
Hydroflumethiazide tablets.
Methyclothiazide tablets.
Polythiazide tablets. *
Quinethazone tablets.
Rauwolfia serpentina tablets.
Rescinnamine tablets.
Reserpine tablets.
Trichlormethiazide tablets.
A N £T-H YPERTEN SIV E/D IU RETld&  IN  CO M B IN ATIO N

Chlorothiazide and reserpine tablets. 
Hydralazine and reserpine tablets.
Hydralazine hydrochloride and hydrochloro­

thiazide tablets:
Hydrochlorothiazide and deserpidine tablets. 
Hydrochlorothiazide and reserpine tablets. 
Hydroflumethiazide and reserpine tablets. 
Methyclothiazide and deserpidine tablets. 
Reserpine, hydralazine hydrochloride and 

hydrochlorothiazide tablets.
Spironolactone and hydrochlorothiazide tab­

lets.
TricKloromethiazide and reserpine tablets.

A N TI-IN FE C TIV E S

Nitrofurantoin tablets and suspension, 
Salicylazosulfapyridine tablets.

Sulfadiazine sodium bicarbonate suspension. 
Sulfadiazine, sulfamethazine, and sulfamera- 

zine (triple sulfa) tablets and suspension. 
Sulfadiazine tablets,
Sulfadimethoxine tablets, drops, and sus­

pension.
Sulfamerazine tablets.
Sulfamethoxypyridazine acetyl tablets and 

suspension.
.. Sulfaphenazole suspension.
Sulfapyridine tablets.
Sulfisomidine tablets.
Sulfisoxazole acetyl suspension.
Sulfisoxazole tablets.

A N T I- M  ALARIALS

Pyrimethamine tablets. y
A N TI-N EO PLA STICS

Chlorambucil tablets.
Methotrexate tablets.
Triethylene melamine tablets.
Uracil mustard capsules.

A N T I-T H Y R O ID

Propylthiouracil tablets.
AN TI-TU BERCU LAR

Aminosalicylic acid and isoniazid tablets. 
Aminosalicylic acid powder, tablets, and 

resin.
Aminosalicylic calcium granules, tablets, and 

capsules.
Aminosalicylic potassium tablets, capsules, 

and powder.
\Aminosalicylic sodium powder, tablets, and 

granules.
Benzoylpas calcium tablets and powder. 
Para-aminosalicylate sodium and isoniazid 

tablets.
Phenylaminosalicylate powder and tablets.

BRON CHIAL DILATORS

Aminophylline tablets.
Dyphylline tablets.
Oxtriphylline tablets.
Theophylline sodium glycinate tablets.

c a r b o n i c  a n h y d r a s e  i n h i b i t o r s  J s ;-

Acetazolamide tablets.
Dichlorphenamide tablets.
Ethoxzolamide tablets.
Methazolamide .tablets.

c a r d ia c  g l y c o s i d e s  

Acetyldigitoxin tablets.
CORTICOIDS

Betamethasone tablets.
Cortisone acetate tablets.
Dexamethasone tablets.
Fludrocortisone acetate tablets. 
Fluprednisolone tablets.
Hydrocortisone acetate tablets and powder. 
Hydrocortisone tablets.
Méthylprednisolone tablets.
Paramethasone acetate tablets.
Prednisolone tablets.
Prednisone tablets.
Triamcinolone tablets.

ESTROGENS 

Dienestrol tablets.
Diethylstilbestrol diphosphate tablets. 
Diethylstilbestrol tablets.
Ethinyl estradiol tablets.

H YPO G LYCE M ICS 

Tolbutamide tablets.

M ISCELLAN EO US

Imipramine hydrochloride tablets. 
Isoproterenol sublingual tablets.
Methyl testosterone tablets.
Probenecid tablets.
Sodium sulfoxone tablets.

TH YR O ID  SU PPLEM EN T

Liothyronine, sodium tablets.
TRANQUILIZERS

Chlordiazepoxide hydrochloride capsules. 
Chlorpromazine tablets.
Fluphenazine hydrochloride tablets. 
Perphenazine tablets.
Prochlorperazine tablets.
Promazine tablets.
Promethazine tablets.
Thioridazine tablets.
Trifluoperazine tablets.
Trlflupromazine tablets.
Trimeprazine tablets.

V IT A M IN  K

Menadione tablets.
Phytonadione tablets.

(d) For certain drug products bioavail­
ability may be demonstrated by evidence 
obtained in vitro in lieu of in vivo data. 
The Food and Drug Administration shall 
waive the requirement for the submis­
sion of evidence obtained in vivo demon­
strating the bioavailability of the drug 
product if the drug product meets one 
of the following criteria:

(1) The drug product is subject to a 
bioequivalence requirement established 
by the Food and Drug Administration 
under Subpart C of this Part that speci­
fies only an in vitro testing requirement.

(2) The drug product is in the same 
ddsage form, but in a different strength, 
and is proportionally similar in its active 
and inactive ingredients to Another drug 
product made by the same manufacturer 
and the following conditions are met:

(i) The bioavailability of this other 
drug product has been demonstrated.

(ii) Both drug products meet an ap­
propriate in vitro test approved by the 
Food and Drug Administration.

(iii) The applicant submits evidence 
showing that both drug products are pro­
portionally similar in their active and in­
active ingredients.

(3) The drug product is, on the basis 
of scientific evidence submitted in the 
application, shown to meet an in vitro 
test that assures bioavailability, i.e., an 
in vitro test that has been correlated with 
in vivo data.

(4) The drug product is a reformulated 
product that is identical, except for color, 
flavor, or preservative, to another drug 
product made by the same manufacturer 
and both of the following conditions are 
met:

(i) The bioavailability of the other 
product has been demonstrated.

(ii) Both drug products meet an ap­
propriate in vitro test approved by the 
Food and Drug Administration.

(5) The drug product contains the 
same active drug ingredient or thera­
peutic m o ie ty  and is in the same strength 
and dosage form as a drug product that 
is the subject of an approved full or ab­
breviated new drug application, and both 
drug products meet an appropriate in 
vitro test that has been approved by the 
Food and Drug Administration.

(e) The Food and Drug Administra­
tion, for good cause, may defer or waive a 
requirement for the submission of evi­
dence of in vivo bioavailability if deferral
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or waiver is compatible with the protec­
tion of the public health.
§ 320.23 Basis for demonstrating bio­

availability.
(a) The in vivo bioavailability of a drug 

product is demonstrated if the product’s 
rate and extent of absorption, as deter­
mined by comparison of measured pa­
rameters, e.g., concentration of the active 
drug ingredient in the blood, urinary ex­
cretion rates, or pharmacological effects, 
do not indicate a significant difference 
from the reference material’s rate and 
extent of absorption.

(b) statistical techniques used shall be 
of sufficient sensitivity to detect differ­
ences in rate and extent of absorption 
that are not attributable to subject varia­
bility.

(c) A drug product that differs from
the reference material in its rate of ab­
sorption, but not in its extent of absorp­
tion, may be considered to be bioavailable 
if: __

(1) The difference in the rate of ab­
sorption is intentional and appropriately 
reflected in the labeling ; and/or

(2) The rate of absorption is not detri­
mental to the safety and effectiveness of 
the drug product.
§ 320.24 General approaches for de­

termining bioavailability.
(a) Bioavailability is usually deter­

mined by measurement of :
(1) The concentration of the active 

drug ingredient or therapeutic moiety, or 
its metabolite(s), in biological fluids as a 
function of time; or

(2) The urinary excretion of the thera­
peutic moiety or its metabolite (s) as a 
function of time ; or

(3i An appropriate acute pharmaco­
logical effect.

(b) Bioavailability may be determined 
by several direct or indirect in vivo meth­
ods, generally involving testing in hu­
mans. The selection of the method de­
pends upon the purpose of the study, the 
analytical method available, and the na­
ture of the drug product. These limita­
tions affect the degree to which precise 
pharmacokinetic studies can be applied 
and, in some cases, necessitate the use of 
other methods. Bioavailability testing 
shall be conducted using the most accu­
rate, sensitive, and reproducible ap­
proach available among those set forth 
in paragraph (c) of this section.

(c) The following in vivo approaches, 
in descending order of accuracy, sensi­
tivity, and reproducibility, are acceptable 
for determining the bioavailability of a 
drug product.^

(1) In vivo "testing in humans in which 
the concentration of the active drug in­
gredient or therapeutic moiety or its 
metabolite(s), in whole blood, plasma, 
serum, or other appropriate biological 
fluid is measured as a function of time, or 
in which the urinary excretion of the 
therapeutic moiety, or its metabolite (s), 
is measured as a function of time. This 
approach is particularly applicable to 
dosage forms intended to deliver the ac­
tive drug ingredient or therapeutic moi­
ety, or to the blood stream for systemic 
distribution within the body, i.e.; inject­

able drugs, most oral dosage fonns, most 
suppositories, certain drugs administered 
by inhalation, and some drugs adminis­
tered by local application to mucous 
membranes.

(2) In vivo testing in humans in which 
an appropriate acute pharmacological 
effect of the active drug ingredient or 
therapeutic moiety, or metabolite (s), is 
measured as a function of time if such 
effect can be measured with sufficient ac­
curacy, sensitivity, and reproducibility. 
This approach is applicable when appro­
priate methods are not available for 
measurement of the concentration of the 
active drug ingredient or therapeutic 
moiety, or its metabolite (s), in biological 
fluids or excretory products but a method 
is available for the measurement of an 
appropriate acute pharmacological ef­
fect. This approach is applicable to the 
same dosage forms listed in paragraph
(c) (1) of this section.

(3) Well-controlled clinical trials in 
humans that establish the safety and 
effectiveness of the drug product. This 
approach is the least accurate, sensitive, 
and reproducible of the general ap­
proaches for determining in vivo bio­
availability in humans. For dosage forms 
intended to deliver the active drug in­
gredient or therapeutic moiety to the 
bloodstream for systemic distribution 
within the body, this approach shall be 
considered as providing a sufficiently ac­
curate estimate of in vivo bioavailability 
only when analytical methods are not 
available to permit use of one of the ap­
proaches outlined in paragraph (c) (1) 
and (2) of this section. This approach 
shall also be considered-as sufficiently ac­
curate for determining the bioavailability 
of dosage forms intended to deliver the 
therapeutic moiety locally, e.g., topical 
preparations for the skin, eye, ear, mu­
cous membranes; oral dosage forms not 
intended to be absorbed, e.g., ah antacid 
or a radiopaque medium; and bron'chodi- 
lators administered by inhalation if the 
onset and duration of pharmacological 
activity are defined.

(4) Any other in vivo approach ap­
proved by the Food and Drug Adminis­
tration. This provision is intended for 
special situations and to include those 
circumstances where the in vivo bioavail­
ability of a drug product might be deter­
mined in a suitable animal model rather 
than in humans or by using a radioactive 
or nonradioactive isotopically labeled 
drug product.
§ 320.25 Guidelines for the conduct o f 

an in vivo bioavailability study.
(a) Guiding principles. (1) The basic 

principle in an in vivo bioavailability 
study is that no unnecessary human re­
search should be done.

(2) An in vivo bioavailability study 
shall not be conducted in humans if an 
appropriate animal model exists and cor­
relation of results in animals and hu­
mans has been demonstrated. If an ap­
propriate animal model does not exist, 
however, an in vivo bioavailability study 
shall ordinarily be done in normal adults 
under standardized conditions.

(3) In some situations, an in vivo bio­
availability study in humans may pref­

erably and more properly be done in suit­
able patients. Critically ill patients shall 
not be included in an in vivo bioavail­
ability study unless the attending physi­
cian determines that there is a potential 
benefit to the patient.

(b) Basic design. The basic design of 
an in vivo bioavailability study is deter­
mined by the following:

(1) The scientific questions to be an­
swered.

(2) The nature of the reference ma­
terial and the dosage form to be tested.

(3) The availability of analytical 
methods.

(4) Benefit-risk considerations in re­
gard to. testing in humans.

(c) Comparison to a reference ma­
terial. In vivo bioavailability testing of 
a drug product shall be in comparison to 
an appropriate reference material unless 
some other approach is more appropriate 
for valid scientific reasons.

(d) Previously unmarketed active drug 
ingredients or therapeutic moieties. (1) 
The purpose of an in vivo bioavailability 
study involving a drug product contain­
ing an active drug ingredient or thera­
peutic moiety that has not been approved 
for marketing is to determine:

(1) The bioavailability of the formula­
tion proposed for marketing; and

(ii) The essential pharmacokinetic 
characteristics of the active drug ingre­
dient or therapeutic moiety, such as the 
rate of absorption, the extent of absorp­
tion, the half-life of the therapeutic 
moiety in vivo, and the rate of excretion 
and/or metabolism. Dose proportionality 
of the active drug ingredient or the ther­
apeutic moiety needs to be established 
after single-dose administration and in 
certain instances after multiple-dose ad­
ministration. This characterization is a 
necessary part of the investigation of the 
drug to support drug labeling.

(2) The reference material in such a 
bioavailability study should be a solution 
or suspension containing the same quan­
tity of the active drug ingredient or ther­
apeutic moiety as the formulation pro­
posed for marketing.

(3) The reference material should be 
administered by the same route as the 
formulation proposed lor marketing un­
less an alternative or additional route 
is necessary to answer the scientific ques­
tion under study. For example, in the 
case of an active drug ingredient or 
therapeutic moiety that is poorly ab­
sorbed after oral administration, it may 
be necessary to compare the oral dosage 
form proposed for marketing with the 
active drug ingredient or therapeutic 
moiety administered in solution both 
orally and intravenously.

(e) New formulations of active drug
ingredients or therapeutic moieties ap­
proved for marketing. (1) The purpose of 
an in vivo bioavailability study involving 
a drug product that is a new formulation, 
a new dosage form, or a new salt or ester 
of an active drug ingredient or therapeu­
tic moiety that has been approved for 
marketing is to: :

(i) Determine the bioavailability of 
the new formulation, new dosage form, 
or new salt or ester relative to an appro­
priate reference material; and
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(ii) Define the pharmacokinetic pa­
rameters of the new formulation, new 
dosage form, or new salt or ester to 
estabilsh dosage recommendation.

(2) The selection of the reference ma- 
terial(s) in such a bioavailability study 
depends upon the scientific questions to 
be answered, the data needed to establish 
comparability to a currently marketed 
drug product, and the data needed to 
establish dosage recommendations.

(3) The reference material should be 
taken from a current batch of a drug 
product that is the subject of an ap­
proved new drug application and that 
contains the same active drug ingredient 
or therapeutic moiety, if the new for­
mulation, new dosage form, or new salt or 
ester is intended to be comparable to or 
to meet any comparative labeling claims 
made in relation to the drug product that 
is the subject of an approved new drug 
application.

(f) Controlled release formulations. 
(1) The purpose of an in vivo bioavail­
ability study involving a drug product for 
which a controlled release claim is made 
is to determine if all o f the following 
conditions are mgt:

(1) The drug product meets the con­
trolled release claims made for it.

(ii) The bioavailability profile estab­
lished for the drug product rules out the 
occurrence of any dose dumping.

(iii) The drug product’s steady-state 
performance is equivalent to a currently 
marketed noneontrolled release or con­
trolled release drug product that con­
tains the same active drug ingredient or 
therapeutic moiety and that is subject to 
an approved full new drug application.

(iv) The drug product’s formulation 
provides consistent pharmacokinetic per­
formance between individual dosage 
units, s

(2) The reference material(s) for such 
a bioavailability study shall be chosen to 
permit an appropriate scientific evalua­
tion of the controlled release claims made 
for the drug product. The reference ma­
terial shall be one of the following or any 
combination thereof:

(i) A solution or suspension of the ac­
tive drug ingredient or therapeutic 
moiety.

(ii) A currently marketed noncon- 
trolled release drug product containing 
the same active drug ingredient or thera­
peutic moiety and administered accord­
ing to the dosage recommendations in 
the labeling of the noneontrolled release 
drug product.

(iii) A currently marketed controlled 
release drug product subject to an ap­
proved full new drug application con­
taining the same active drug ingredient 
or therapeutic moiety and administered 
according to the dosage recommenda­
tions in the labeling proposed for the 
controlled release drug product.

(iv) A reference material other than 
one set forth in paragraph (f) (2) ( i) , (ii) 
or (iii) of this section that is appropriate 
for valid scientific reasons.

(g) Combination drug products. (1) 
Generally, the purpose of an in vivo bio­
availability study involving a combina­
tion drug product is to determine if the 
rate and extent of absorption of each ac­

tive drug ingredient or therapeutic 
moiety in the combination drug product 
is equivalent to the rate and extent of 
absorption of each active drug ingredient 
or therapeutic moiety administered con­
currently in separate single-ingredient 
preparations.

(2) The reference material in such a 
bioavailability study should be two or 
more currently marketed, single-ingre­
dient drug products each of which con­
tains one of the active drug ingredients 
or therapeutic moieties in the combina­
tion drug product. The Pood and Drug 
Administration may, for valid scientific 
reasons, specify that the reference ma­
terial shall be a combination drug prod­
uct that is the subject of an approved 
new drug application.

(3) The Food and Drug Administra­
tion miy permit a bioavailability study 
involving a combination drug product to 
determine the rate and extent of absorp­
tion of selected, but not all, active drug 
ingredients or therapeutic moieties in the 
combination drug product. The Food and 
Drug' Administration may permit this 
determination if the pharmacokinetics 
and the interactions of the active drug 
ingredients or therapeutic moieties in the 
combination drug product are well 
known and the therapeutic activity of 
the combination drug product is gener­
ally recognized to reside in only one of 
the active drug ingredients or therapeu­
tic moieties, e.g., ampicillin in an ampi- 
cillin-probenecid combination drug 
product.

(h) Use of a placebo as the reference 
material. Where appropriate or where 
necessary to demonstrate the sensitivity 
of the test, the reference material in a 
bioavailability study may be a placebo 
if:

(1) The study measures the therapeu­
tic or acute pharmacological effect of the 
active drug ingredient or therapeutic 
moiety; or

(2) The study is a clinical trial to es­
tablish the safety and effectiveness of the 
drug product.

(i) Standards for test drug product 
and reference material. (1) Both the 
drug product to be tested and the refer­
ence material, if it is another drug prod­
uct, shall be shown to meet all compen­
dial or other applicable standards of 
identity, strength, quality, and purity, 
including potency and, where applicable, 
content uniformity, disintegration times, 
and dissolution rates.

(2) Samples of the drug product to be 
tested shall be manufactured using the 
same equipment and under the same 
conditions as those used for full-scale 
production.
§ 320.26 Guidelines on the design o f a 

single-dose in vivo bioavailability 
study. •

(a) Basic principles. (1) An in vivo 
bioavailability study should be a single­
dose comparison of the drug product to 
be tested and the appropriate reference 
material conducted in normal adults.

(2) The test product and the reference 
material should be administered to sub­
jects in the fasting state, unless some

other approach is more appropriate for 
valid scientific reasons.

(b) Study design. (1) A single-dose 
study should be crossover in design, un­
less a parallel design or other design is 
more appropriate for valid scientific rea­
sons, and should provide for a drug elim­
ination period.

(2) Unless some other approach is ap­
propriate for valid scientific reasons, the 
drug elimination period should be either:

(i) At least three times the half-life 
of the active drug ingredient or thera­
peutic moiety, or its metabolite(s), meas­
ured in the blood or urine; or

(ii) At least three times the half-life 
of decay of the acute pharmacological 
effect.

(c) Collection of blood samples. (1) 
When comparison of the test product and 
the reference material is to be based on 
blood concentration time curves, unless 
some other approach is more appropriate 
for valid scientific reasons, blood samples 
should be taken with sufficient frequency 
to permit an estimate of both:

(1) The peak concentration in the blood 
of the active drug ingredient or thera­
peutic moiety, or its metabolite (s), meas­
ured; and

(ii) The total area under the curve for 
a time period at least three times the 
half-life of the active drug ingredient 
or therapeutic moiety, or its metabo­
lite (s) , measured.

(2) In a study comparing oral dosage 
forms, the sampling times should be 
identical.

(3) In a study comparing an intrave­
nous dosage form and an oral dosage 
form, the sampling times should be those 
needed to describe both:

(i) The distribution and elimination 
phase of the intravenous dosage form; 
and

(ii) The absorption and elimination 
phase of the oral dosage form.

(4) In a study comparing drug delivery 
systems other than oral or intravenous 
dosage forms with an Appropriate refer­
ence standard, the sampling times should 
be based on valid scientific reasons.

(d) Collection of urine samples. When 
comparison of the test product and the 
reference material is to be based on cu­
mulative urinary excretion-time curves, 
unless some other approach is more ap­
propriate for valid scientific reasons, 
samples of the urine should be collected 
with sufficient frequency to permit an 
estimate of the rate and extent of uri­
nary excretion of the active drug ingre­
dient or therapeutic moiety, or its me- 
tabolite(s), measured.

(e) Measurement of an acute pharma­
cological effect. (1) When comparison of 
the test product and the reference ma­
terial is to be based on acute pharmaco­
logical effect-time curves, measurements 
of this effect should be made with suffi­
cient frequency to permit a reasonable 
estimate of the total area under the 
curve for a time period at least three 
times the half-life of decay of the phar­
macological effect, unless some other ap­
proach is more appropriate for valid sci­
entific reasons.
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(2) The use of an acute pharmacologi­
cal effect to determine bioavailability 
may further require demonstration of 
dose-related response. In such a case, 
bioavailability may be determined by 
comparison of the dose-response curves 
as well as the total area under the acute 
pharmacological effect-time curves for 
any given dose.
§ 320.27 Guidelines on the design of a 

multiple-dose in vivo bioavailability 
study.

(a) Basie principles. (1) In selected 
circumstances it may be necessary for 
the test product and the reference mate­
rial to be compared after repeated ad­
ministration to determine steady-state 
levels of the active drug ingredient or 
therapeutic moiety in the body.

(2) The test product and the reference 
material should be administered to sub­
jects in the fasting or nonfasting state, 
depending upon the conditions reflected 
in the proposed labeling - of the test 
product.

(3) A multiple-dose study may be re­
quired to determine the bioavailability of 
a drug product in the following circum­
stances :

(1) There is a difference in the rate of 
absorption but not in the extent of ab­
sorption.

(ii) . There is excessive variability in bi- 
oavaiiability from subject to subject.

(iii) The concentration of the active 
drug ingredient or therapeutic moiety, or 
its metabolite (s), in the blood resulting 
from a single dose is too low for accurate 
determination by the analytical method.

(iv) The drug product is a controlled 
release dosage form.

(b) Study design. (1) A multiple-dose 
study should be crossover in design, un­
less a parallel design or other design is 
more appropriate for valid scientific rea­
sons, and should provide for a drug elim­
ination period if steady-state conditions 
are not achieved.

(2) A multiple-dose study is not re­
quired to be of crossover design if the 
Study is to establish dose proportionality 
under a multiple-dose regimen or to es­
tablish the pharmacokinetic profile of a 
new drug product, a new drug delivery 
system, or a controlled release dosage 
form.

(3) If a drug elimination period is re­
quired, unless some other approach is 
more appropriate for valid scientific rea­
sons, the drug elimination period should 
be either: __*-*■

(i) At least five times the half-life of 
the active drug ingredient or therapeu­
tic moiety, or its metabolite (s ), measured 
in the blood or mine; or

(ii) At least five times the half-life of 
decay of the acute pharmacological 
effect.

(c) Achievement of steady-state con­
ditions. Whenever a multiple-dose study 
is conducted, unless some other approach 
is more appropriate for valid scientific 
reasons, sufficient doses of the test prod­
uct and reference material should be 
administered in accordance with the 
labeling to achieve steady-state condi­
tions.
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(d) Collection of "blood or urine 
samples. Cl) Whenever comparison of the 
test product and the reference material is 
to be based on blood concentration-time 
curves at steady-state, sufficient samples 
of blood should be taken to define 
adequately the maximum (Cmax) and 
minimum (Cmin) blood concentrations 
on 3 or more consecutive days to estab­
lish that steady-state conditions are 
achieved.

(2) Whenever comparison of the test 
product and the reference material is to 
be based on cumulative urinary excre­
tion-time curves at steady-state, suffi­
cient samples of urine should be taken to 
define the rate and extent of urinary ex­
cretion on 2 or more consecutive days to 
establish that steady-state conditions are 
achieved.

(3) A more complete characterization 
of the blood concentration or urinary ex­
cretion rate during the absorption and 
elimination phases of a single dose ad­
ministered at steady-state is encouraged 
to permit estimation of the total area 
under concentration-time curves or cu­
mulative urinary excretion-time curves 
and to obtain pharmacokinetic informa­
tion, e.g., half-life or blood clearance, 
that is essential in preparing adequate 
labeling for the drug product.

(e) Steady-state parameters. (1) In 
certain instances, e.g., in a study involv­
ing a new drug entity, blood clearances 
at steady-state obtained in a multiple- 
dose study should be compared to blood 
clearances obtained in a single-dose 
study to support adequate dosage recom­
mendations.

(2) In a linear system, the area under 
the blood concentration-time curve dur­
ing a dosing interval in a multiple-dose 
steady-state study is directly propor­
tional to the fraction of the dose ab­
sorbed and is equal to the corresponding 
“zero to infinity” area under the curve 
for a single-dose study. Therefore, when 
steady-state conditions are achieved, a 
comparison of blood concentrations dur­
ing a dosing interval may be used to de­
fine the fraction of the active drug in­
gredient or therapeutic moiety absorbed.

(3) Other methods based on valid 
scientific reasons should be used to deter­
mine the bioavailability of a drug prod­
uct having dose-dependent kinetics (non­
-linear system).

(f) Measurement of ah acute pharma­
cological effect. When comparison of the 
test product and the reference material 
is to be based on acute pharmacological 
effect-time curves, measurements of this 
effect should be made with sufficient fre­
quency to demonstrate a maximum 
effect and a lack of significant difference 
between the test product and the refer­
ence material.
§ 320.28 Correlation of bioavailability 

with an acute pharmacological effect 
or clinical evidence.

Correlation of in vivo bioavailability 
data with an acute pharmacological 
effect or clinical evidence of safety and 
effectiveness may be required if needed 
to establish the clinical significance of a

special claim, e.g., in the case of a con­
trolled release preparation.
§ 320.29 Analytical methods for an in 

vivo bioavailability study.
(a) The analytical method used in an 

in vivo bioavailability study to measure 
the concentration of the active drug 
ingredient or therapeutic moiety, or its 
metabolite (s), in body fluids or excretory 
products, or the method used to measure 
an acute pharmacological effect shall be 
demonstrated to be accurate and of suffi­
cient sensitivity to measure, with appro­
priate precision, the actual concentra­
tion of the active drug ingredient or 
therapeutic moiety, or its metabolite (s), 
achieved in the body.

(b) When the analytical method is not 
sensitive enough to measure accurately 
the concentration of the active drug 
ingredient or therapeutic moiety, or its 
metabolite (s), in body fluids or excretory 
products produced by a single dose of the 
test product, two or more single doses 
may be given together to produce higher 
concentration if the requirements of 
§ 320.31 are met:
§ 320.30 Inquiries regarding bioavail­

ability requirements and review of 
protocols by the Food and Drug 
Administration.

(a) The Commissioner of Food and 
Drugs strongly recommends that, to 
avoid the conduct of an improper study 
and unnecessary human research, any 
person planning to conduct a bioavail­
ability study submit the proposed 
protocol for the study to the Food and 
Drug Administration for review prior to 
the initiation of the study.

(b) The Food and Drug Administra­
tion shall review a proposed protocol for 
a bioavailability study and determine if 
all of the following conditions are met:

(1) The design of the proposed bio­
availability study is appropriate.

(2) The reference material to be used 
in the bioavailability, study-is appro­
priate,

(3) The proposed chemical and statis­
tical analytical methods are adequate.

(c) General inquiries relating to in 
vivo bioavailability requirements and 
methodology shall be submitted to the 
Food and Drug Administration, Bureau 
of Drugs, Division of Biopharmaceutics 
(HFD-520), 5600 Fishers Lane, Rockville, 
MD 20857.
§ 320.31 Applicability of requirements 

regarding a “ Notice of Claimed In­
vestigational Exemption for a New 
Drug.”

.(a) Any person planning to conduct 
an in vivo bioavailability study in hu­
mans shall submit a “Notice of Claimed 
Investigational Exemption for a New 
Drug” ’ if either:

(1) The test product contains a new 
chemical entity that is not the subject of 
an approved new drug application; or

(2) The study involves a radioactively 
labeled drug product.

(b) Any person planning to conduct a 
bioavailability study in humans using a 
currently commercially available drug 
product that is the subject of an ap-
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proved new drug application, or is iden­
tical, similar, or related to such a drug 
product shall submit an IND if the study 
is one of the following:

(1) A single-dose study.in normal sub­
jects or patients where the dose exceeds 
that specified in the labeling of the drug 
product that is the subject of an ap­
proved new drug application.

(2) A multiple-dose study in patients 
where the dose exceeds that specified in 
the labeling of the drug product that is 
the subject of an approved new drug 
application.

(3) A multiple-dose study in normal 
subjects whether or not the dose exceeds 
that specified in the labeling of the drug 
product that is the subject of an ap­
proved new drug application.

.(c) The provisions of § 312.1 of this 
chapter are applicable to any bioavail­
ability study conducted under a “Notice 
of Claimed Investigational Exemption 
for a New Drug.”

(d) The consent of all human subjects 
(or their representatives) who partici­
pate in a bioavailability study (regard­
less of whether the study is conducted 
under a “Notice of Claimed Investiga­

tional Exemption for a New Drug” ) shall 
be obtained in writing under § 310.102 of 
this chapter.

Effective date: Tins regulation shall be 
effective July 7, 1977.
(Secs. 201(p ), 501, 502, 505, 701(a), 52 Stat. 
1041-1042 as amended, 1049-1053 as amended, 
1055 (21 U.S.C. 321 (p ), 351, 352, 355, 371 (a )) )

Dated: December 30, 1976.
S h e r w in  G ardner,
Acting Commissioner 

of Food and Drugs. 
[FR Doc.77-569 Filed l-6 -7 7 ;8 :4 5  am]
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