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August 31, 1979

. . ‘?. . - .
- MENORANDUM FOR R. V. Lupo- .. R :

. Deputy Assistut Genenl COuas.] . S ’
a I for Patent Operation - - e
Gcmntm, CxXxi1, Az-aom :%;.,._J‘.- A :

APPLICATION SERIAL MO. 755 100(70) » “ t‘;w&

Transmitted herewith is a Repl,y lrief h the lbdno.identiﬂed
application. .
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Department of Energy
Washington, D.C. 20545

August 23, 1979

Stephen D. Hamel

Assistant Patent Counsel for
Patent Prosecution

Of fice of Patent Counsel

Oak Ridge Operations Office

U.S. PATENT APPLICATION S.N. 755,100 "AGENT AND METHOD FOR EARLY
DETECTION OF PREGNANCY"

Attached is the Examiner's Answer in the above-identified case.

If you wish to file a Reply Brief, it is due on/ifptember 10, 1979.

A

Deputy Assistant General Counsel
for Patent Operatioms

Attachment




March 30, 1979

MEMORARDUM FOR Dean E. Carlson, Chief
. _ ‘Prosecution Branch
Patents,
Germantowm, CXX1, A2-3018

APPL. SER. NO.: 755,100 .
FILED: December 28, 1976
FOR: AGENT AMD mmon FOR EARLY DETECTION
OF PREGWCY

”.‘,

Enc\osed 13 an Appeal Brief n the above docket.
The Appm Brief 15 due 1o m mem Office by, fortl’ 13. 1979.'

- P -~
-~ *

. BRIGINALSIGNEDBY
_STEPHEN D. HAMEL

Stephen D. Hamel '
Assistant Patent Counsel
. . for Patent Prosecutfon
CC-101 :AHU :br Oak Ridge
. hdan
5 Attachments
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Department of Energy
Wa‘;hington,D.C. 20545 December 21, 1978

Stephen D. Hamel
Assistant Chief for Prosecution
Office of Patent Counsel, Oak Ridge

U. S. APPLICATION S.N. 755,100 - S-47,844
FILED: DECEMBER 28, 1976

FOR: AGENT AND METHOD FOR THE EARLY DETECTION
OF PREGNANCY

Enclosed herewith for your information and file is a copy of an

Advisory Action dated December 14, 1978 in the above-identified
application,

At the present we plan to file a Notice of Appeal early in

Cen 7 Caloon,

Dean E. Carlson, Chief
Prosecution Branch, Patents

Enclosure;
Advisory Action

10715140




Yoverher 7, 1978

Dean E, Carlson, Chief, Prosecution Branch, Patents, HQ
Germantown, CxXX1, A2-3018 ‘

Case No.:. s.N. 755,100(70)
‘Fi{led - : December 28, 1976

For : AGENT AND METHOD FOR THE EARLY DETECTIOﬂ OF PREGNANCY

Enclosed is a Request for Recons1deration fn the above docket. An

allowance 1s not expected, horoer, 1n view of previous responses and a
telephone 1nterv1ew. A

The subject pregnancy test has st1mu1ated enormous interest sfnce the
fnventor first published his results. He, has recefved over two hundred
“requests for reprints and several inquirfes. concerning patent licenses

or assignments from representatives of pharmaceut1ca! ffrms 1nc1uding
Hyland Laborntories and Parke—Davis. -

While the art fs fairly close. 1t is believed that an appeal is
warranted. Before filing an appeal, however, we would prefer that
headquarters feview the prosecution file in 1ight of the references in
order to give us an independent assessment of the merits of the case.
Copies of the references are enclosed. We regret that we have no for-
mal translations of the German references, however, their content {s
belfeved to be fairly represented in the prosecution history.

ORIGINAL SIGXED BY '
STRFDEN D. RANTL

Stephen D. Hamel
Assistant Patent Counsel

' for Patent Prosecution,\
MCP:AHU/br Oak Ridge

Enclosures:

1. Request for Reconsideratfon
2. References

10715741




Department of Energy
Wa‘;hington, D.C. 20545 October 25, 1978

Stephen D. Hamel
Assistant Chief for Prosecution
Office of Patent Counsel, Oak Ridge

U, S. APPLICATION S.N, 755,100 - S-47,844
FILED: DECEMBER 28, 1976

FOR: AGENT AND METHOD FOR THE EARLY DETECTION
OF PREGNANCY

Enclosed herewith for your consideration is a copy of an Office
Action dated October 17, 1978 in the above-identified applicationm.

Please note that the Response will be due in the U. S. Patant and
Trademark Office by January 17, 1979.

Cion.© Calde

Dean E. Carlson, Chief
Prosecution Branch, Patents

Enclosure;
Office Action

1015142




July 21, 1978

Dean E. Carlson, Chief, Prosecution Branch, Patents, HQ
Germantown, CXXI, A2-3018

. APPL. SER. NO.: 755,100(70)
: - FILED: Decerber 28, 1976
FOR: AGENT AND METHOD FOR THE EARLY DETECTION
- OF PREGNANCY

Enclosed is an amendment in the above docket. The amendment
(X ) adds no claims 1n’ excess of those previously ‘paid for. |
( ) adds aclditiont) 1ndependent c‘lains at $10 each s

( ) adds ____ additional’ clatms <a_t‘ $2 each

v

‘ © Tota) Fee . . .
Response 1s due in the Patent;_ﬁff‘lce by August 6, 1978. ) £

ORIGINAL SIGNED BY
D. S. ZACHRY,

tephen D. Hamel
Assistant Patent Counsel
for Patent Prosecution
MCP : AHU/br Oak Ridge

Enclosure:
* Amendment (in dupl.)

-




\ .

Department of Ene:gy
Washington, D.C. 20545 April 10, 1978

Stephen D. Hamel
Assistant Chief for Prosecution
Oak Ridge Patent Group

U. S. APPLICATION S.N. 755,100 - §-47,844
FILED: DECEMBER 28, 1976

FOR: AGENT AND METHOD FOR THE EARLY DETECTION OF PREGNANCY

Enclosed herewith for your consideration is a copy of an Office

Action dated April 6, 1978 in the above-identified application,
together with the necessary references.

Please note that the Response will be due in the U. §. Patent and
Trademark Orrice by July 6, 1978.

Lans. Gl

Dean E. Carlson, Chief
Prosecution Branch, Patents

Enclosures: 6 “~
Office Action
References (2)
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January 11, 1978

Dean E. Carlson, Chief, Prosecution Branch, Patents, HQ
Germantown, CXXI, A2-3018

APPL. SER. NO.: 755.)00(70)
FILED: pecember 28, 1976

FOR: AGENT AND METHOD FOR THE EARLY DETECTION
OF PREGNANCY

Enclosed is an amendment in the above docket. The amendment:
( X) adds no claims in excess of those previously paid for.
( ) adds ___ additional independent claims at $10 each $
( ) adds _____ additional claims at S$2 each

Total Fee . . .3

Response is due in the Patent Office by January 19, 1578.

Cr e 1_._‘. ;; l-::;_’
Stephen D. Hamel,
Asst. Chief for Patent Prosecution

MCP Oak Ridge Patent Group

) -

Enclosure: .

Amendment (in dupl.)
Declaration (in dupl.)
Prior Art Letter (in dupl.)
References

1015745
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for false positives or false negatives are described on pp. 670-671.
The claimed test which detacts a plurality of pregnancy-specific-
~ antigens would avoid these difficulties since the presence of addi-
. tional specific antigens would.tend to copfirm-a possgfy_.,mu.‘v :

4. Dletrich, Wchael, st al5,o*
. kits for the detection of
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This reference describes several pregnancy-associated roto‘i»ns'
however 1t 1s not indicated whether the ' :

Y are present sufficient)
early in gestation to be useful in a pregnancy test. T y

9. Berne, Bermard M., *Alpha-2 Pregnoglobulin Levels = A
.. Tast of ngmulfmg?;.‘ ' regnog vels ~ A
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MEMO ROUTE SLIP See me about this. | For com.-. For sction.

Form ERDA-93 (1-75) ERDAM 07 Note and return

For algna For Information,

TO (Name and unh) IMTIALS REMARKS

Attached is a Request for Extension of
Dean Carison

Office of Asst. Genefal: Time in S.N. 755,100(70) - Holladay
Counsel for Patents
Germantown, CXXI, A24+3018

TO (Name and unit) INTIALS REMARKS
DATE

TO (Name angd unit) INTIALS REMARKS

FROM (Name and unit) REMARKS

Allen Uzzéll
Oak Ridge Patent Grogp

PHONE NO. DATE ‘
USE OTHER SIDE FOR ADDITIONAL REMARKS GPO . 1975 O~ 57737
[y t ]
MEMO ROUTE SLIP ‘ || See me avout this. Tor concurren | For action.”
a—
Form ERDA-93 (1-75) ERDAM 0240 Note and return, For signature. For Information, H
TO (Name and unit) HITIALS REMARKS
My, Dovid 3, Tackee 3. Chief ’
0ak % ' r~ Trtart Trardoate o
Tmerese Tnc s mate am s b
__‘.‘.: e D N 7
TO '(Ndphe s un®) wimALs REMARKS
-~ \1( !’ )’ A Lo e -
DATE
TO (Name and unlt) INITIALS REMARKS
DATK
FROM {(Name and unit) REMARKS
”

o~

2335643 q [2i 77
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Pregnancy test _

R nearly perfect (e
PR . By The Associated Press

BUFFALO, N.Y. — A refined preg-
nancy test has been found to be 99.5 per
cent accurate in 544 cases evaluated at

" Deaconess Hospital here.
Dr. Jack Lippes, chairman of the ob-
- stetrics at the hospital, said the new
+ blood test can confirm pregnancy in a
- woman as early as one day after men-
struation was to have begun.

Furthermore, the test can indicate
at that early date if the pregnancy is
.abnormal, he said.

The most accurate test now used is
98 per cent accurate, said Lippes, who |
is best-known for his invention of the :
Lippes Loop birth control device.
~ Like other pregnancy tests, the new :
one is based on the presence of a hor-
mone called human Chorionic Gonado-
-trophin. The hormone is produced by
,the human placenta beginning early in

_pregnancy. , .

EPLRRVLFE

S The refinement involves a quantita-

o tive analysis of hCG in the patient's

blood, Lippes said. The test is based on

the work of Dr. Om P. Bahl, chairman

of cell molecular biology at the State

; University at Buffalo, who first isolated

. and purified the hCV molecule in 1972.

Because the amount of hCG pro-

N duced in early pregnancy multiplies

Ll geometrically, periodic readings that

o show a lesser increase would indicate

. an abnormal fetus developing, Lippes
; said.

; In the 1l-month study of the new
’ test, 184 women tested positively and
_ 360 negatively. There were no cases

where the test said a woman was preg-
. nant when, in fact, she was not. False

positive readings sometimes occur in
: tests now used. . v
; - Three false negative readings were
recorded, Lippes said. In all three cases
the women miscarried within 48 hours,
indicating that the fetuses may have al-
ready been dead when tested, he said. \

-
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To: My, 6. Wilson Horde Date: gebryary 10, 1977

Union Carbide Corporation
Law Department
Oak Ridge, Tennessee

FILING NOTICE

Subject: AEC Case S 47,844 Your Docket(s)  CNID 3520

A patent application was filed December 28, 1976 in the

U. S. Patent Office on the above invention, under the title

"Agent and Method for the Early Detection of Pregnancy”

and assigned Serial Number 755,100(70)

‘.’ ) "2 )
/?B ’Z /«’rﬁv’.‘/d/ "V\/ g, -
D..5. Zachryl 7

Enclosure: Chief, Oak Ridge Patent Group
Cy. application »

1015131



UNITED STATES
ENERGY RESEARCH AND DEVELOPMENT ADMINISTRATION
WASHINGTON, D.C. 20545

February 8, 1977

David S, Zachry, Chief
Oak Ridge Patent Group

CASE S-47,844 - HOLLADAY, DAVID W.

The application on the above-identified docket was filed in the
United States Patent and Trademark Office December 28, 1976 and
assigned Serial Number 755,100,

The Patent and Trademark Office has initially assigned this case
to Group 125,

This case does not require a Secrecy Order,

//;;;h E. Carlson, Chief
! Prosecution Branch, Patents




TO: Dean E. Carlson DATE : December 29, 1976
Office of Assistant General
Counsel for Patents
Century XXI, Germantown

Enclosed are patent assignments in the cases listed below:

ERDA Case S-47,844

MCP:DSZ: cad D. S. Zachr¥, Chief @

Oak Ridge Patent Group

Enclosure:
Pagent Assignment (in dupl.)

t015153



UNION
CARBIDE

UNION CARBIDE CORPORATION
NUCLEAR DIVISION

P. 0. BOX Y, OAK RIDGE, TENNESSEE 37830

December 28, 1976

United States Energy Research and Development
Administration, Oak Ridge Operations

Post Office Box E

Oak Ridge, Tennessee 37830

Attention: Mr. D. S, Zachry, Chief

Oak Ridge Patent Group

Gentlemen:

ERDA Case $-47,844 (CNID 3520)

Enclosed is the executed Assignment in the subject case.
This Assignment has been approved by Mr. R. F, Hibbs on

behalf

of Union Carbide.

Our investigation reveals that the use and publication

status are essentially the same as cited in the invention
disclosure,

The executed application was returned on December 16, 1976.

MJS:ha

Enclosure

10151754

Sincerely,

1"
Pa&-

o Skinner
t Agent



December 16, 1976

Dean E. Carlson, Chief, Prosecution Branch, Patents, HQ

ERDA CASE s-47.844

Enclosed are an application in the above case and the following
additional papers:

( ) Bristol Board Drawing(s) ( ) Record of Invention
( ) Prior Art Letter (in dup.) ()
( ) Assignment (in dup.) ()

Fees payable are:
BasiC FER &+ & v v v & 4 et e e e e e e e e e e e e e $65

Additional Fees:
Total claims in excess of ten, times $2

ooooo

Number of independent claims minus one, times $10 10

Total Filing Fee . . . . « « « « o v v v ¢ v v v 0. $ 75

Ja
Filing prior to nuary 1, 1977 is necessary.

Publication status:
Publisties Jaruary 1, 1976, in Immunoloaical Communications.

Foreign filing [is] fﬁ?ﬁ%!@ﬁ recommended. The following countries
should be considered.

Canada and other countries permitting
f111ng after above pudblication.
/5)S D)t

Stephen D. Hamel,

. Asst. Chief for Patent Prosecution
mcp; AHU:cad Oak Ridge Patent Group
Enclosures: g

As stated above

1015155



Decamber 14, 1976

Union Carbide Corporation
Lavw Department

ATTM: Mr. G. Yilson Horde
Post Office Box Y

0ak Ridge, Tennessee 37330

Gentlemen:
ERDA CASE 547,844 (CNID3S20 )

Enclosed are a patent application and formal papers for execution
by the appropriatz Carbide employees.

Please return the executed material at your earliest opportunity
so that we may secure the benefits of an early filing date in the
U. S. Patent Office.

Sincerely,

0. S. Zachry, Chief
MCPRMU: cad Qak Ridge Patent Group

Enclosures:
1. Application
2. Assignment
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Novenber 12, 1976

Union Carbide Corpontion

Law Department

ATTN: Mr. 6. Hﬂm Hor&

Post Offfce Box Y -

Oak Ridge, Tomessn 37830
Gentlemen: T

ERDA CASE s-u.au (cm mo) :

s k

'.A

It 1s md-rstood that the 1mtors nn hmiﬁ'lx 1ocahd lt x-to. o "
s

and 1t will be apprecfated 1f you vAll e case to the T

uamtors for their mi«hnt!a'gl mu.‘“ , :‘“ T
R T NN P

Your eooporatlon fa ﬂm ntm f grea ﬁxfmmghid, -

. A }~,~.l. P :,h i’i-; -
. ORIGINAL SIGNED ml I
ugucm .
MCP/AHY Olk RNQ‘ Pltlnt Grow C
Enclosure: ST | o
C Draft Appifcatfon . - o o ol

g, e sl P

I




October 20, 1976

Dean E. Carlson, Chief, Prosecution Bnnch Patents, MQ ‘i . R
ERDA CASE $-47,844 oxsctosuas UNDER wmm u-ms-zna-u |

J’msn!ttod ‘herewith 11 I disc!osun 1n “the lhon nu 4nveI tof-. =
L an early pregnancy detection method.” The method makes use §f
N " discoyery that placentas and possib y “other pregnancy nmh
CELL ﬂructuns contain fsolatable pro which.ahe ,l,uo,p

cno tbd nry w-ly stagu of pmnancy, % R I
S Accordlnq o the dife'loud method, thess pr hiu in uohtd
and_ 1njected into an antmal which .%Mm.m ‘antt-serum, ‘nm\ SR
:g;i-lm can_be purified and us gu‘:ntfgtu Q? A«. DL

rowtg prescnt 1 " women a5 1t ‘i"it% .gm a

oo

..-;“

77 Texcaed:$8. X publication was wede of SENC G
T L1978, 'Thcn;hu aTready been Substintiql)

: unt. tnd 1 ,;\Q-'_ﬁin _cxtg_‘,ru}gi’-

BERREEN o »;_ "1'&;_

o - - Do s- ZICW Ch'.'
ncrmm:« T b ou Ridge htun Group

Msc?oslm o RN
éh" RObErt i. MarChTCk W/Q enc1 SRR o
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PATENT INFORMATION WORKSHEET

Section 1
"S" No. | OP. Pat. No. JApp1.No. . Yrf Mo Day
K, 844 | f |
Inventor's Last Name | First Name ML
Hollack auy | Dound | W
Source A

Section 2 {Will be comoleted at Headquarters)

Section 3

Keywords Proterat Detecti, +Meip,

U@“% CN30000 4 Pyt Brology + Agend

e ibed and Seram For e Oeveitnn
oF Larly Preana ney

Brief Description of Invention

A ecvdsy pragnaty oleection

. - From Q\MCM’@
Nethocl aom prises .iw/a,-/zhys;ergm
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OAK RIDGE NATIONAL LABORATORY

OPERATED BY
UNION CARBIDE CORPORATION
NUCLEAR DIVISION

=2

POST OFFICE BOX X
OAK RIDGE, TENNESSEE 37831

973

United States Energy Research and Development
Administration, Oak Ridge Operations

Post Office Box E

Oak Ridge, Tennessee 37830

Attention: Mr. D. S. Zachry, Chief \XQX

Oak Ridge Patent Group (k
Gentlemen: &/\ \
Subject: Disclosure - CNID No. 3520 6

Enclosed are two copies of the subject disclosure entitled
"Early Pregnancy Detection Method", Inventor:
David W. Holladay.

This development was published in Immunological Communica-
tions 5 (1&2), 1-11 (January 1976).

Sincerely,

Nk

H. F. McDuffie, Director
Information Division

HFM:ha
Enclosures
cc: H. Postma
J. B. Storer
K. H. Pierce - RC

1015160
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DISCLOSURE
FROM

UNION CARBIDE CORPORATION, NUCLEAR DIVISION

ERDA CASE NO.: S- CNID NO. 3520
INVENTOR: David W. Holladay

SUBJECT: EARLY PREGNANCY DETECTION METHOD 1

ABSTRACT: A unique antisera specific to pregnancy-induced antigens has been

developed in goats and rabbits using prenatal extracts in combination
with immunocadjuvants over a prolonged injection schedule. This anti-

sera may be used to reliably detect pregnancy as early as 18 days

after conception.

DESCRIPTION: Background of the Invention

The subject development relates generally to antisera development
techniques and more specifically to the development of an antisera
specific to pregnancy-induced proteins in human sera.

The possibility of using placental extract to detect pregnancy at
an early stage arose from an investigation by the Molecular Anatomy
Program at the Oak Ridge National Laboratory to attempt to determine

N
whether placental and other fetal antigens are re-expressed in diseased
states, particularly cancer. It has long been known that levels of

existing serum proteins change in pregnancy, and new proteins appear

which are produced by either the mother or the fetus. Previous studies

of pregnancy sera, for example, by gel precipitation,1 gel electrophero-~
grams,2 and immunoelectrophoresis,3 have detected and identified many

e
pregnancy-associated marker molecules., Generally, these studies use

1015761
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third trimester sera from the mother and are directed toward identi-
fying previously unknown pregnancy-associated marker molecules rather
than developing techniques for detecting these marker molecules in
the early stages of pregnancy.

The need for a reliable method of detecting pregnancy in the very
early stages has become increasingly important for a variety of reasons.

Y

For example, the risk to women seeking abortions is greatly reduced
when abortions are performed in the earliest stages of pregnancy. It
{s also desirable for potential carriers of genetic diseases to deter-
mine if they are pregnant as early as possible in order to commence the
necessary corrective prenatal treatment. Also, increasing numbers of
women in the child bearing age employed in government and private
industry are exposed to both potential fetal radiation hazards and
chemical mutagens and would therefore be interested in detecting preg-
nancy at the earliest possible stage.

A need therefore exists to develop a reliable method of detecting
the presence of a fetus in the earliest stages of pregnancy. The sub-
ject development as described hereinbelow was designed, in part, to meet

this need. )

Summary of the Invention

It is an object of the subject development to determine how early
pregnancy-associated antigens can be detected in the sera of pregnant
women.

It is a further object of the subject development to provide an

W
early pregnancy detection method which is both reliable and simple to

10757062




perform.

It is yet another object of the subject development to provide
an early pregnancy detection method which is inexpensive and there-
fore feasible for routine determinations.

In accordance with the above-stated objectives, the subject

invention is the development of an antisera specific to human pre-
h ]

natal proteins for detecting pregnancy in humans comprising separating
normal human proteins from pregnancy-associated proteins in prenatal
extract to form a concentrate of pregnancy-associated proteins. The
pregnancy-associated proteins are then injected as a concentrate into
a warm-blooded host to produce antibodies specific to the pregnancy-
associated proteins. After the host has had sufficient time to form
these antibodies, the sera of the host may be used as an antisera for

indicating pregnancy by conventional sera-antisera detection methods.

Brief Description of the Figures

These and other objects, features, and advantages of the subject
development will be apparent from the description thereof, taken in
conjunction with the accompanying figures in which:

Fig. 1 is a photograph of a typical immunodiffusion plate for
serum from three women in third trimester pregnancy, reaction time 24
hours; and

Fig. 2 is a photograph of an immunodiffusion plate for serum from
a woman 18-22 days pregnant, reaction time 16 hrs.

Detailed Description of the Preferred Embodiment

As previously stated, fﬁ; subject development is a by-product from

1015763
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an investigation directed toward determining whether placental and
other antigens are re-expressed in cancer. The investigation ended
shortly after the discovery that it would be possible to detect preg-
nancy in the very early stages. Therefore, the procedures described
herein are experimental procedures and could easily be improved without
affecting the scope of the invention if it is desired to manufacture
the subject antisera on a regular basi;.

Any type of human prenatal extract may be used as the source of
pregnancy-associated antigens. Placentas were used in the experiments
described herein due to their relative ease in procurement. Each pla-
centa is washed to remove a maximum of blood elements and serum pro-
teins. The placenta is then homogenized in a buffer solution to release
the pregnancy-associated antigens bound in the cellular structure of the
placenta. The homogenate is centrifuged and collection of the super-
natant is performed. The homogenization and centrifugation steps may be
repeated if it is desired to obtain a maximum of supermatant.

The supernatant is then treated with a bacteriostat (or bacterio-
cide) and dialyzed to maintain the integrity of the solution. Any
material that precipitates during dialyzation can be removed.by further
centrifugation.

Any normal human serum proteins in the solution are removed by
cycling the solution over an immunoadsorbent column of antibodies to
normal human serum. The unbound fraction emerging from this treatment
containing the pregnancy-associated antigens is still a complex mixture,
containing at least 20 différent proteins, as judged by gel electro-

phoresis. Only 10 to 15 of the proteins in the mixture have proved to

10157bl ~4-



be sufficiently antigenic to result in detectable antibody production to
them. Therefore, it may be desirable to perform further operations to
separate these proteins of interest or it may be desirable to modify the
existing extraction procedure to minimize the extraction of proteins

of placental or fetal origin that do not appear in early pregnancy sera.
For example, a mild acid extraction of\diced placenta, without homogeni-
zation, may produce an extract having fewer undesired proteins.

The resulting placental extracts are then concentréted for injec-
tion purposes. The antigen content of a typical extract at this point
is 0.1 to 1.0 mg/ml, based on intensity of reaction in immunodiffusion.
The extract is mixed with an adjuvant to enhance the action of the anti-
gen, and the preparation is injected in an appropriately-sized host so
that antibodies to the pregnancy-associated antigens may be formed.
Experimentally, a rather lengthy injection schedule (7 to 8 months) is
required to produce the desired antibodies. High-titer antiserum from
the host is adsorbed with lyophilized, pooled serum from normal human
males to render it specific for placental antigens.

Pregnancy detection tests may be performed by a variety of serum/
antiserum methods using the subject antisera. Experimental détermina-
tions were made using gel precipitation, however, other methods such as
immunoelectrophoresis, block gel precipitation or cross immunoelectro-
phoresis may prove to be more useful to enhance the sensitivity of the
reaction or when time is of the essence. As can be seen in Figs. 1 and
2, pregnancy-associated antigens can be clearly detected by gel precipi-

tation 18 to 22 days after copeeption as well as in the third trimester

of pregnancy.

1015765




Because of regular visits associated with routine prenatal care,
it was a simple task to obtain serum samples of pregnant women in the
second and third trimesters from staff obstetricians at a nearby hos-
pital. However, it was very difficult to obtain candidate females
for very early pregnancy tests since there were no "fertility" clinics
in the area at the time of ongoing research of the subject development.
As a result, only five samples were obzained from candidates in the
earliest stages of pregnancy. The table below summarizes the results
of those tests.

Early Detection of Pregnancy Using
the Subject Antisera

Estimated Standard Time
Time Since Interval Necessary
Conception for Definitive Bands of
Candidate (days) Pattern (hr) Identification
M 18-22 16 2
J 22-26 16 3
P 28-32 16 2
P 32-36 16 2
B 42-46 40 4

For the first four early pregnancy cases, the antiserum used had
been obtained from host animals for short periods ranging from one to
five months before testing. For sample B above, the antiserum had been
stored for about three years at 4-8°C. Although the time required to
obtain a definitive pattern with this aged antiserum was twice that of

pervious tests, its pattern #as very comparable to those obtained with

the much fresher antiserum.
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Example

Term placentas were obtained at delivery from the Oak Ridge
Hospital. The placentas were chilled in 0.85% sodium chloride solu-
tion to be transported to the MAN Program laboratories. The pla-
centas were then washed for 1 hour in tap water and excess fat cut
away. The placenta was then cut into ?ieces ~1 cm on a side and
frozen to be batch processed at a later date. Subsequently, the
frozen material was homogenized in three volumes of 0.1 M, pH 7, phos-
phate buffer. The homogenate was centrifuged at 17,000 x g for 10
min. in an angle head centrifuge, the supernatant was collected, the
pellet was rehomogenized in two volumes of the same buffer, and a
second centrifugation at 17,000 x g for 10 min. was performed. The
proteins of interest were precipitated from the pooled supernatants by
adding solid ammonium sulfate to 55% saturation. Following centrifuga-
tion, the material was dissolved in a minimal amount of 0.1 M, pH 7,
phosphate buffer containing 0.1% sodium azide, the solution was dialyzed
against the same buffer, and any material that precipitated was removed
by centrifugation.

Normal serum proteins left in the solution were removed'by affinity
chromatography wherein immunoadsorbent columns were prepared by covalent
bonding of antibodies against normal serum proteins to cyanogen-bromide
activated Sepharase.

The placental extracts were concentrated to about 15A280 units
per ml and mixed with an equal,volume of Freund's complete adjuvant.

The preparation was injected subcutaneously, either in the hips or behind
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RELATED ART:

the neck of the host (4 ml for goats, 1 ml for rabbits). Thereafter,

the same amounts of extract without adjuvants were injected subcutaneously
at weekly intervals. Every fourth week, injection was done with antigen
plus adjuvant. First bleeding was at 5 weeks (40 ml for rabbits and

150 ml for goats) and at biweekly intervals thereafter. High-titer
antiserum was obtained, usually in abogt 7 to 8 months. The antiserum

was absorbed with lyophilized, pooled serum obtained from normal human

males (100 mg/ml of antiserum) to render it specific for placental

antigen.
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There are no other known methods to detect pregnancy which use human
placental extracts as the basis for their reagents. The only other known
pregnancy detection method which is reliable in the first 60\aays of
gestation is a radioreceptor assay method for human chorionic gonadotropin
(HCG) developed by B. B. Saxena, et al., at Cornell University Medical
College. This method has been described in Science, Vol. 18 (1974), pp.
793ff, "Radioreceptor Assay of Human Chorionic Gonadotropin: Detectiom
of Early Pregnancy". The Cornell radioreceptor detection technique is

~”
rather expensive to perform (Vv$75) due to the complexity involved in
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using radioactive substances and is therefore prohibitive on a large
scale basis. It is estimated that the subject method could be per-

formed for less than $5.

PROBABLE

VALUE: Preliminary experimental data indicate the subject development
can be used as an early pregnancy detection method. Leading obstetric
and cancer research centers have indicdted tremendous interest in the
development due to its expected usefulness and relative simplicity.

RECOMMENDATION: The filing of a patent application may be warranted.
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