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August 23, 1979 

Stephen D. Hamel 
Ass i s t an t  Patent  Counsel f o r  

Of f i ce  of Pa ten t  Counsel 
Oak Ridge Operations Off ice  

Pa ten t  Prosecution 

U.S. PATENT APPLICATION S.N. 755,100 "AGENT A D  
DETECTION OF PREGNANCY" 

IETHOD FOR EARLY 

Attached is t h e  Examine r ' s  Answer  in t h e  above-identified case. 

I f  you wish t o  f i l e  a Reply Br i e f ,  it is due on ptember 10, 1979. 

i 

Deputy Ass is tan t  General Counsel 
f o r  Patent  Operations 

Attachment 
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March 30,  1979 

lEUOMDUtl FOll.Dcrn E, Cartson, Chlcf 
Wosecutfon Branch 
Patents, 
Gematmk,  C1(Xf, 42-3618 

APPL. SER. t10. : 755,100 - +  FILED: DweAbcr 28, 1976- , -. 
FOR: AGERT A#) METHOD FOR URLT DRLCTION 

OF PREGWCY 

Enclosed 1s m Appeal l r l e f  f n  the above Wet. 
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Department of Energy 
Washington, 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 
February . 

Dean E. Carlson, Chief 
Prosecution Branch, Patents 

Enclosure: 
Advisory Action 



!!overher 7 ,  1978 

Dean E. Carlson, Chlef, Prosecutlon Branch, Patents, HQ 
Gemantown, C X X I  , At-3018 
Case RO.J S.N. 755,100(70) 
Fllcd :' Deccmbcr 28, 1976 
For : &EN1 UQ) El)#)o FOR--T)(E EARiY WTECT10# OF PREGNANCY 

Enclosed I s  a Request for Recortsldcratlon I n  thp &re docket. An 
allowance 1s not expected, )IOwaI(er, In  vlew o f  previous responses and a 
telephone Interview. 

The subject pregnancy test  bar rtlnrulated  omu us interzest since the 
fnventor flnt published hls nsul ts .  Ha,has Mefved wtr two hundred 

o r  astlgrunents from representattves of phamaclut,icat ftms Including 
Hylrnd Laborrtorfts and Parke-Davts. 

While tk a r t  t8 ' fa l r ly  close, It i s  bellcved b a t  an appeal i t  
warranted. Before f l l l n g  an appeal, however, we would ppfer t h a t  
headquarters kvlm the prostcutfoa'flle- i n  ,light of tbe references in  
order to  give us an lndependtnt assessment of the ncrlts of  the case. 
Coplcs of  the references are enclosed. We regret that we have no far- 
mal translations of tke German refemnces, however,. thefr content I s  
belleved t o  be f a l r l y  represented i n  the prosecutlon history. 

'fequests for  reprjnt t  and several lnqulrles. concerafng mtent llcenses 
*t - 

. .  
OIZTGX~L SIGXED BY 
f j T 5 & E ' i  p. =I 4FFL 

' Asststant Patent Counsel 
f o r  Patent Prosecution 

Stephen 0. Hamel 

HCP : AHU/br Oak RIdge 

Enclosures : . .  
1 . Request for  Reconsideratton 
2. References 



Department of Energy 
Washington, D.C. 20545 

Stephen D. Hamel 
Ass is tant Chief for Prosecut ion 
Office of Patent Counsel, Oak Ridge 

October 25, 1978 

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 application. 

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

Dean E .  Carlson, Chief 
Prosecution Branch, Patents 

Enclosure : 
Office Action 



July 21, 1978 

Dean E m  Carl son, Chief, Prosecution Branch, Patents, tQ 
Gemantown, CXXI  , My3018 

- IcpPLe SERe NO,: 755,1M)(70) 
FILED: December 28, 1976 

FOR: AGENT AND ETHOD FOR THE EARLY DETECTION 
of PREGNAMCY 

Enclosed I s  an amendment i n  the above docket. The anendment 

( X  1 adds no clalms I n  excess of .those prevlous’ly p a i d  for. 

Respon$e:Is due i n  the Pateat  b f f l c e  by August 6, 1978. 6 

* *  
w 

OBIGTNAL SICSED B‘Z; 
D. S. ZACHRX. r -  

W:AHU/br 

Enclosure: 
- Amendment ( i n  dupt.) 

tephen D e  Hamel 
stant Patent Counsel 

f o r  Patent Prosecution 
Oak Rtdge 

1 0 1 5 1 4 3  



Department of Eneigy 
Washington, D.C. 20545 A p r i l  10, 1978 

Stephen D. Hamel 
Ass is tan t  Chief f o r  Prosecut ion 
Oak Ridge Patent  Group 

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 f o r  your cons idera t ion  i s  a copy of an Off ice  
Action dated A p r i l  6, 1978 i n  t h e  above-ident i f ied app l i ca t ion ,  
toge ther  with the  necessary re ferences .  

P lease  note t h a t  the  Response w i l l  be due i n  t h e  U. S .  Patent  and 
Trademark Orr ice  by J u l y  6,  1978. 

Dean E.  Carlson, Chief 
Prosecut ion Branch, Pa ten ts  

Enclosures: 6 '1 
Off ice  Action 
References (2) 



a y  11, 1978 

Dean E. Carl son, Chief Prosecution Branch, Patents 
Germantown, C X X I  , A2-3u 18 

HQ 

Enclosed i s  an amendment i n  the above docket. The amendment: 

( x) adds no claims i n  excess of those previously paid for .  

( 1 adds .- additional independent claims a t  $10 each $ 

( 1 adds add i t iona l  claims a t  $ 2  each 

Total Fee . . .$ 

Response is due i n  the Patent Office by 19, 1978. 

- L b  
MCP : 

Enclosure : 
Amendmnt ( i n  dupl  
fhc lmr t lor r  (In -1.) 
Mor A r t  Letter (la -1.) 
Uahmues 

a 

. -. I .  :* .- ,a. 2.d .. 
-. 

Z A -  FLII 2 .  ,i!-?&? , 

Stephen 0. Hamel, 
Asst .  Chief for Pa ten t  Prosecution 
Oak Ridge Patent Group 
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By The Associated Press . 

BUFFALO, N.Y. - A refined preg 
nancy test has been found to be 99.5 p e r  
cent accurate in 544 cases evaluated at 
Deaconess Hospital here. 

' Dr. Jack Lippes, chairman of thebb 
- 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 indicatf 

at that early date if the pregnancy is 
' abnonnal, he said. ' 

The most accurate test now used i: 
98 per cent accurate, said Lippes. whc 
is best-known for his invention of thc 
Lippes Loop birth control device. 

Like other pregnancy tests, the nen 
one is based on the presence of a hor 
mone called human Chorionic Gonado 
.trophin. The hormone is produced bj 
the human placenta beginning early ir 
pregnancy. 

The refinement involves a quantita 
tive analysis of hCG in the patient': 
blood, Lippes said. The test is based or 
the work of Dr. Om P. Bahl,. chairmar 
of cell molecular biology at the Statt 
University a t  Buffalo, who first isolate( 
and purified the hCV molecule in 1972. 

Because the amount of hCG pro 
duced in early pregnancy multiplie: 
geometrically, periodic readings tha 
show a lesser increase would jndicatc 
an abnormal fetus developing. Lippe! 
said. 

In the 11-month study of the nev 
test, 184 women tested positively ani 
360 negatively. There were no case 
where the test said a woman was preg 

. nant when, in fact, she was not. Falsc 
positive readings sometimes occur i1 
tests now used. 

Three false negative readings werc 
recorded, Lippes said. In all three case 
the women miscarried within 48 hours 
indicating that the fetuses may have al 
ready been dead when tested, he said. - 

+ 



To: Mr. G. Wllson Horde 
Union Carbide Corporation 
Law Department 
Oak Ridge, Tennessee 

Date: February 10, 1977 

FILING NOTICE 

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

A pa ten t  a p p l i c a t i o n  was f i l e d  December 28, 1976 i n  t h e  

U. S. Patent O f f i ce  on t h e  above i n v e n t i o n ,  under the  t i t l e  

"Agent and Yethod for the Ear ly  Detection o f  Pregnancy" 9 

and assigned Ser ia l  Number 755,100!70) 

Enclosure: 
Cy. appl ica t lon  

,9 /,. 1 ;&-A%/, 
D . A <  Zachry," 

Ch ie f ,  Oak Ridge Patent  Group 

1 0 1 5 1 5 1  



UNITED STATES 
EN ERG Y RESEARCH A N  D D E V E  L 0 PMENT A D M  IN ISTR AT1 0 N 

WASHINGTON, D.C. 20545 

February 8,  1977 

David S. Zachry, Chief 
Oak Ridge Pa ten t  Group 

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

The app l i ca t ion  on t h e  above- ident i f ied  docket was f i l e d  i n  the 
United S t a t e s  Pa ten t  and Trademark Off ice  December 28, 1976 and 
assigned S e r i a l  Number 755 ,100 .  

The Pa ten t  and Trademark Off ice  has i n i t i a l l y  assigned t h i s  case 
t o  Group 125. 

This case does n o t  r equ i r e  a Secrecy Order. 
T 

pean E. Carlson, Chief 
Prosecut ion Branch, Pa ten ts  



TO: Dean E .  Carlson 
Office of Assistant General 

Century X X I ,  Germantown 
Counsel for Patents 

DATE: December 29, 1976 

Enclosed are patent assignments in the cases l is ted below: 

ERDA Case S-47,844 

MCP: DSZ: cad 

c 



UNION CARBIDE CORPORATION 

N U  C L E A R  0 IVlSlON 
P .  0. BOX Y ,  O A K  RIDGE,  TENNESSEE 37830 

December 28, 1976 

United States Energy Research and Development 

Post Office Box E 
Oak Ridge, Tennessee 37830 

Administration, Oak Ridge Operations 

Attention: Mr. D. S. Zachry, Chief 
O a k  Ridge Patent Group 

Gentlemen: 

ERDA Case S-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. 

Sincerely, 

Paid t Agent 

MJS:ha 

Enclosure 



Decearbcr 16, '1976 

Dean E. Carlson, Chief, Prosecution Branch, Patents, HQ 
47,844 ERDA CASE S- 

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.) 0 
( ) Assignment (in dup.) 0 

Fees payable are: 

B a s i c F e e . .  . . . . . . . . . . . . . . . . . . . . .  $65 

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

IO 

75 
Number o f  independent claims minus one, times $10 

Total Filing Fee . . . . . . . . . . . . . . . . . . .  $ 

is necessary. January 1. 1977 Filing prior to 

Foreign filing [is] f#m recommended. 
should be considered. 
f l l lng  after above publlcrtlon. 

The following countries 
Canada and other countries pemfttlng 

DIP 
Stephen D. Hamel, 
Asst. Chief for Patent Prosecution 
Oak Ridge Patent Group MCp: A H U : d  

w 0 Enclosures: 
As stated above 



Decembev 14, 1976 

Union Carbide Corporation 
Law Departrent 
ATTrl: Yr. G. !,lilson Horde 
Post Office Box Y 
Oak Ridge, Tennessee 37830 

Gentlemn: 

ERDA CASE 547,844 ( CiJI 33520 ) 

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

Please return the executed material a t  your e 3 r l i e s t  opportunity 
so t h a t  we may secure the benefits of an ear ly  f i l i n g  date in the 
U .  S .  Patent Office. 

Sincerely,  

M C P ~ U : c r d  
Enclosures : 
1 . 
2 .  Assi gnmen t 

Appl i cati  on 

9. S.  Zachry, Chief 
Oak Ridge Patent Group 







PATENT INFORMATION WORKSHEET 

I 
j I 43, P M  

Section 1 
"S"  NO. , OP. i Pat. NO. lAppl.No. , Yr.1 11q .I Day 

I 
Source 8 

Section 2 (Will be comoleted a t  Headquarters) 

OF- & r l y  (3.-egno M y  
Brief Description o f  Invention 
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OAK RIDGE NATIONAL LABORATORY 
O P E R A T E D  B Y  

U N I O N  CARBIDE CORPORATION 
N U C L E A R  DIV IS ION 

POST OFFICE BOX X 

O A K  RIDGE. TENNESSEE 37831 

United States Energy Research and Development 

Post Office Box E 
Oak Ridge, Tennessee 37830 

Attention: Mr. D. S. Zachry, Chief 

Administration, Oak Ridge Operations 

Oak Ridge Patent Group 

Gentlemen : 

Subject: Disclosure - CNID No. 3520 5 
Enclosed are two copies of the subject disclosure entitled 
"Early Pregnancy Detection Method", Inventor: 
David W. Holladay. 

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

Sincerely, 

/ m c *  
€I. F. McDuffie, Director 
Information Division 

HFM: ha 
Enclosures 
cc: H. Postma 

J. B. Storet 
K. H. Pierce - RC 
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D I SCLO S LRE 

FROM 

UNION CARBIDE CORPORATION, NUCLEAR D I V I S I O N  

ERDA CASE NO.: S- 

INVENTOR : David W. Holladay 

SUBJECT : EARLY PREGNANCY DETECTION METHOD I 

ABSTRACT : A unique a n t i s e r a  s p e c i f i c  to  pregnancy-9 luced an 

C N I D  NO. 3520 

igens h s been 

developed i n  g o a t s  and r a b b i t s  using p rena ta l  e x t r a c t s  i n  combination 

wi th  imunoadjuvants  over a prolonged i n j e c t i o n  schedule. This an t i -  

sera may be used t o  r e l i a b l y  d e t e c t  pregnancy as e a r l y  as 18 days 

a f t e r  conception. 

DESCRIPTION : Background of the Invent ion  

The sub jec t  development r e l a t e s  genera l ly  t o  a n t i s e r a  development 

techniques and more s p e c i f i c a l l y  t o  the  development of an a n t i s e r a  

s p e c i f i c  t o  pregnancy-induced p ro te ins  i n  human sera. 

The p o s s i b i l i t y  of using p l acen ta l  ex t r ac t  t o  d e t e c t  pregnancy a t  

an early s t a g e  a r o s e  from an i nves t iga t ion  by the  Molecular Anatomy 

Program a t  t h e  Oak Ridge Nat iona l  Laboratory t o  a t tempt  t o  determine 

whether p l a c e n t a l  and o the r  f e t a l  ant igens a r e  re-expressed in diseased 

states, p a r t i c u l a r l y  cancer .  

e x i s t i n g  serum p r o t e i n s  change i n  pregnancy, and new p ro te ins  appear 

\ 

It has long been known that levels of 

which a r e  produced by e i t h e r  t h e  mother o r  the f e t u s .  Previous s tud ie s  

of pregnancy sera, f o r  example, by ge l  p rec ip i t a t ion ,  1 g e l  electrophero- 

2 3 grams, and immunoelectrophoresis, have detected and i d e n t i f i e d  many 

pregnancy-associated marker molecules. Generally, these s t u d i e s  use 
./ 



t h i r d  t r imes te r  sera from t h e  mother and are d i r ec t ed  toward iden t i -  

fy ing  previously unknown pregnancy-associated marker molecules r a t h e r  

than developing techniques for d e t e c t i n g  these  marker molecales i n  

t h e  e a r l y  s t a g e s  of pregnancy. 

The need f o r  a r e l i a b l e  method of d e t e c t i n g  pregnancy i n  t h e  very 

e a r l y  s t ages  has  become inc reas ing ly  important for a v a r i e t y  of reasons. 

For example, t h e  risk t o  women seeking abor t ions  is g r e a t l y  reduced 
-9 

when abor t ions  are performed i n  the  earliest  s t a g e s  of pregnancy. It 

is a l s o  d e s i r a b l e  f o r  p o t e n t i a l  carriers of g e n e t i c  d i seases  t o  deter-  

mine i f  they are pregnant a s  e a r l y  as poss ib l e  i n  order  t o  commence t h e  

necessary c o r r e c t i v e  p r e n a t a l  t reatment .  Also, i nc reas ing  numbers of 

women i n  the  c h i l d  bear ing age employed i n  government and p r i v a t e  

indus t ry  are exposed t o  both p o t e n t i a l  f e t a l  r a d i a t i o n  hazards  and 

chemical mutagens and would the re fo re  be i n t e r e s t e d  in de tec t ing  preg- 

nancy a t  the  earliest poss ib l e  s tage .  

A need t h e r e f o r e  exists t o  develop a r e l i a b l e  method of de tec t ing  

The sub- the  presence of a f e t u s  i n  the  earliest s t a g e s  of pregnancy. 

j e c t  development as descr ibed hereinbelow w a s  designed, i n  p a r t ,  t o  meet 

t h i s  need. 

Summary of t he  Invent ion 

\ 

It is an ob jec t  of t h e  subjec t  development t o  determine how ea r ly  

pregnancy-associated an t igens  can be de tec ted  i n  t h e  sera of pregnant 

women. 

It i s  a f u r t h e r  ob jec t  of t h e  subjec t  development t o  provide an 
./ 

e a r l y  pregnancy d e t e c t i o n  method which i s  both  r e l i a b l e  and simple t o  

I 0 1 5 ” l b 2  
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: .  I .  

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- 

natal proteins for detecting pregnancy in humans comprising separating 
't 

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, d e  subject development is a by-product from 

t 0 1 5 1 b 3  
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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 basis. 
3 

Any type of human prenatal extract may be used as the source of 

pregnancy-associated antigens. 

described herein due to their relative ease in procurement. 

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. 

repeated if it is desired to obtain a maximum of supernatant. 

Placentas were used in the experiments 

Each pla- 

The homogenization and centrifugation steps may be 

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. 

containing the pregnancy-associated antigens is still a complex mixture, 

containing at least 20 difptent proteins, as judged by ge l  electro- 

phoresis. 

The unbound fraction emerging from this treatment 

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

I U 1 5 ’ 1 b 4  -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. 
h 

The resulting placental extracts are then concentrated for injec- 

The antigen content of a typical extract at this point tion purposes. 

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 t o  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/ 

Experimental determina- 
\ 

antiserum methods using the subject antisera. 

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. 

2, pregnancy-associated antigens can be clearly detected by gel precipi- 

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

of pregnancy. 

As can be seen in Figs. 1 and 

-5- 



Because of r e g u l a r  v i s i t s  a s soc ia t ed  wi th  r o u t i n e  p r e n a t a l  care ,  

i t  w a s  a simple t a s k  t o  ob ta in  serum samples of pregnant women i n  the  

second and t h i r d  trimesters from s t a f f  o b s t e t r i c i a n s  a t  a nearby hos- 

p i t a l .  However, i t  was very d i f f i c u l t  t o  ob ta in  candida te  females 

f o r  very e a r l y  pregnancy tests s ince  t h e r e  were no " f e r t i l i t y "  c l in ics  

i n  the  area a t  t h e  t i m e  of ongoing r e sea rch  of t h e  s u b j e c t  development. 

As a r e s u l t ,  only f i v e  samples were obtained from candida tes  i n  the 
3 

earliest s t a g e s  of pregnancy. The t a b l e  below summarizes the  resu l t s  

of those tests. 

Ea r ly  Detection of Pregnancy Using 
the  Subject  Ant i sera  

Estimated Standard T i m e  
T i m e  Since I n t e r v a l  Necessary 
Conception f o r  D e f i n i t i v e  Bands of 

Candidate (days) Pattern (hr)  I d e n t i f i c a t i o n  

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 t h e  f i r s t  fou r  e a r l y  pregnancy cases, the ant iserum used had 

been obtained from hos t  animals f o r  s h o r t  per iods  ranging from one to 

f i v e  months before  t e s t i n g .  For sample B above, t h e  ant iserum had been 

s to red  f o r  about t h r e e  years  a t  4-8OC. 

obta in  a d e f i n i t i v e  p a t t e r n  with t h i s  aged antiserum w a s  t w i c e  t h a t  of 

pervious tests, its p a t t e r n d a s  very comparable t o  those  obtained with 

the  much f r e s h e r  antiserum. 

Although the t i m e  required t o  
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Term placentas were 

Hospital. The placentas 

Example 

obtained at delivery from the Oak Ridge 

were chilled in 0.85% sodium chloride solu- 

tion to be transported to the Program laboratories. The pla- 

centas were then washed for 1 hour in tap water and excess fat cut 

away. 

frozen to be batch processed at a later date. 

frozen material was homogenized in three volumes of O.lM, pH 7, phos- 

phate buffer. 

min. in an angle head centrlfuge, the supernatant was collected, the 

pellet vas rehomogenized in two volumes of the same buffer, and a 

second centrifugation at 17,000 x g for 10 min. was performed. 

proteins of interest were precipitated from the pooled supernatants by 

adding solid ammonium sulfate to 55% saturation. 

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. 

The placenta was then cut into pieces %l cm on a side and 

Subsequently, the 
‘I 

The homogenate was centrifuged at 17,000 x g for 10 

The 

Followlng centrifuga- 

- 

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 15A units 2 80 

per ml and mixed with an equabvolume of Freund’s complete adjuvant. 

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

- 7- 
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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. F i r s t  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 about 7 to 8 months. The antiserum 

was absorbed with lyophilized, pooled serum obtained from normal human 
1 

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

antigen . 
RELATED ART: References: 

1. Thornes, R. D., M. D. Thesis, University of Dublin, 1957, 

cited in Ref. 2. See also MacLaren, J. A . ,  Thornes, R. D., Roby, C. C. 

and Reid, D. E., Am. J. Obstet. Gynecol., Vol. 78 (1959), p. 939. 

2. Smithies, O., Adv. Protein Chem., Vol. 14 (1959), p. 65. 

3. Birshfeld, J. and Sb'derberg, U., Nature, (London), Vol. 187 

(19601, p. 332. 

There are no other known methods t o  detect pregnancy which use human 

placental extracts as the basis for their reagents. 

pregnancy detection method which is reliable in the first 60 days of 

The only other known 
\ 

gestation is a radioreceptor assay method for human chorionic gonadotropin 

(HCG) developed by B. B. Saxena, et al., at Cornell University Medical 

College. 

793ff, "Radioreceptor Assay of Human Chorionic Gonadotropin: Detection 

This method has been described in Science, Vol. 18 (1974), pp. 

of Early Pregnancy". 

rather expensive to perform (%$75) due to the complexity involved in 

The Cornel1 radioreceptor detection technique is 
/ 
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PROBABLE 
VALUE: 

RECOMMENDATION : 

us ing  r a d i o a c t i v e  substances and i s  t h e r e f o r e  p r o h i b i t i v e  on a l a rge  

scale b a s i s .  

formed f o r  less than  $5. 

It is est imated that t h e  s u b j e c t  method could be per- 

Prel iminary experimental  data i n d i c a t e  t h e  sub jec t  development 

can be used as an e a r l y  pregnancy d e t e c t i o n  method. 

and cancer r e s e a r c h  c e n t e r s  have indica’ted tremendous i n t e r e s t  i n  t h e  

development due to its expected usefu lness  and relative s impl ic i ty .  

Leading o b s t e t r i c  

The f i l i n g  of a pa ten t  app l i ca t ion  may be warranted. 

/ 
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