
PATENT NO. 
APPLICATION NO. 
DATED 
INVENTOR(S) 

UNITED STATES PATENT AND TRADEMARK OFFICE 

CERTIFICATE OF CORRECTION 

: 8,598,149 B2 

: 12/199114 

: December 3, 2013 

: Be1anoff et al. 
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It is certified that error appears in the above-identified patent and that said Letters Patent is hereby corrected as shown below: 

On the Title Page: 

The first or sole Notice should read --

Subject to any disclaimer, the term of this patent is extended or adjusted under 35 U.S.C. 154(b) 

by 990 days. 

Signed and Sealed this 
Thirtieth Day of December, 2014 

Michelle K. Lee 
Deputy Director of the United States Patent and Trademark Office 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

KILPATRICK TOWNSEND & STOCKTON 
LLP 
TWO EMBARCADERO CENTER 
EIGHTH FLOOR 
SAN FRANCISCO CA 94111-3834 

In re Patent No. 8,598,149 
Joseph K. Belanoff 
Issue Date: 12/03/2013 
Application No. 12/199114 
Filing or 371(c) Date: 08/27/2008 
Atty. Docket No:: 
85178-756824(004110US) 

Commissioner for Patents 
United States Patent and Trademark Office 

P.O. Box 1450 
Alexandria, VA 22313-1450 

www.uspto.gov 

~~niLrew 
SEP 0 3 2014 . 

OFFICE OF PETITIONS 

: ON REDETERMINATION OF 
: PATENT TERM ADJUSTMENT 

This is a re~ponse·to applicants "REQUEST FOR RECONSIDERATION OF PATENT TERM 
ADJUSTMENT UNDER 37 CFR 1.705(d)", requesting that the Office adjust the PTA in view of 
Exelixis v .. Kappas. The Office has re-determined the PTA to be 990 days. 

This redetermination of patent term adjustment is not the Director's decision on the applicant's 
request for reconsideration within the meaning of 35 U.S.C. 154(b)(4) that triggers a 180-day period 
for applicant disagreeing with the Office redetermination to commence a civil action in the District 
Court for the Eastern District of Virginia. 

Relevant Procedural History 

On December 3~ 2013, the above-identified application matured into U.S. Patent No. 8,598,149. The 
patent issued with a PTA of 866 days. The present request for redetermination of the patent term 
adjustment was timely filed within two months of the issue date of the patent. Patentee requests 
recalculation of the Patent Term Adjustment in view of Exelixis v. Kappas. 

. : 

Decision 

Patents' arguments have been carefully considered. Upon review, the USPTO finds that patentee is 
entitled to 990 days of PTA. The Office has revisited the amount of"B" delay under 35 U.S.C. § 
154(b)(1)(B) and the amount of overlapping days under 35 U.S.C. § 154(b)(2)(A) pursuant to the 
Federal Circuit's decision in Novartis AG v. Lee, 740 F.3d 593 (Fed. Cir. 2014). Patentee and the 
Office are in agreement as to the amount of"applicant delay" under 35 U.S.C. § 154(b)(2)(C) and 
1.704(b); however, patentee and the Office continue to disagree regarding the amount of"A" delay 
under 35 U.S.C. § 154(b)(1)(A) and 37 CFR 1.702(a). 
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As for the amount of"B" delay, the Federal Circuit reviewed the statutory interpretation of35 U.S.C. 
§ 154(b )(1)(B)(i) and issued a decision regarding the effects of a Request for Continued Examination 
("RCE") on "B" delay in Novartis AG v. Lee, 740 F.3d 593 (Fed. Cir. 2014). In Novartis, the Federal 
Circuit agreed with the Office that ·"no ["B" delay] adjustment time is available for any time in 
continued examination, even if the continued examination was initiated more than three calendar 
years after the application's filing." Novartis, 740 F.3d at 601. However, the Novartis court found 
that if the Office issues a notic;e of allpwance after an RCE is filed, the period after the notice of 
allowance should not be excluded from the "B" delay period but should be counted as "B" delay. /d. 
at 602. The Federal Circuit issued its mandate in the Novartis appeal on March 10, 2014. 

Pursuant to the Novartis decision, the USPTO has determined that the patentee is entitled to 519 days 
of"B" delay. In this case, it was previously determined that the application filing date is August 27, 
2008, and the issue date of the patent is December 3, 2013. Accordingly, the total pendency of the 
application ~a$. ~925 days. Thus, the application was pending for 1925- 1096 = 829 days beyond 
the three-year 'aimiversary pfthe application's filing date. This three-year pendency period began on 
August 28, 2011, and ended on December 3, 2013. During this time, the ;:tpplicant filed one RCE on 
September 27, 2012, and the Office mailed a Notice of Allowance on August 2, 2013, for a total of 
310 days; which is excluded from the amount of"B" delay. Accordingly, in light of the RCE, the 
amount of"B" ~elay amounted to 519 days (1925 1096- 310 = 519). 

Regarding patentee delay, Office records confirm that the due date for the reply to the final 
Office action mailed April4, 2012, was July 4, 2012, a Federal Holiday, and the due date for the 
reply was therefore July 5, 2012. Applicant filed a reply to the Office action on September 27, 
2012. Accordingly, a period of reduction of 84 days, not 85 days, is properly entered for the 
reply. /d. 

The Office finds that there are no overlapping days. In Wyeth v. Kappos, 591 F.3d 1364 (Fed. Cir. 
2010), the United States Court of App~als for the Federal Circuit determined that overlap occurs 
when the calendar days overlap between the "A" and "B" delays. Under this interpretation, the 
Office finds t~at no days of"A" ddayovedap with the B periods iterated above. 

Overall PTA.Calc~Iation. 

Formula: 

"A" delay + "B" delay + "C" delay - Overlap - applicant delay = X 

USPTO's Calculation: 

637 + 519 + 0-0- 166 = 990 

Patentee's Calculation 

637 + 519 + 0--:.0 167 = 989 
J ~. 

~ . . 
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Conclusion 

Patentee is entitled to a PTA of nine hundred ninety (990) days. Using the formula "A" delay+ 
"B" delay + "C" delay·- overlap - applicant delay = X, the amount of PTA is calculated as 
following: 637 + 519 + 0-0 166 = 990 days. 

The Office acknowledges submission of the $200.00 fee set forth in 37 CFR 1.18(e). No 
additional fees are required. · 

Patentee is given TWO (2) MONTHS from the mail date of this decision to respond to this 
redetermination. Extensions of time under 37 CFR 1.136(a) are permitted. This is not final 
agency action within the meaning of 5 U.S.C. § 704. 

The application is being forwarded to the Certificate of Corrections Branch for issuance of a 
certificate of correction. The Office will issue a certificate of correction indicating that the term 
of the above-identified patent is extended or adjusted by nine hundred ninety (990) days. 

Telephone inquiries specific to this matter should be directed to the undersigned at (571) 272-
3232. 

/DW/ 

Derek Woods :. 
Attorney Advisor 
Office of Petitions 

Enclosure:· Adjusted PTA calculation 
Draft Certificate of Correction 
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f!TA/PTE Information 

r-

Application Number*: :·121991"i'4·····-······--···-.. -· ..... : [~earchj Explanation of PTA Calculation Explanation of PTE Calculation 

1 

...................................................................................................................................................................................... . 
. PTA Calculations for Application: 12199114 

I,······_· ----~~~~~~~~~---.------------~~~~~~~~~~~~~~---.·~ 
.................... ~P!!.I.I.~Ca. .. ~!~.'-! .. !:.1.1!.~.~ .. !?.!!~! Q~l.~?l~9..Q~ ... -._· . .. .. _ -···--~ .......... -~o.!!.!!.~!!PP..i .. "..!! ... !>..IJ.V.'!!J ... !~'.a.!!' . .!~-1\'.'.!.l,l..!l.l .. ~! .. I~I!~~J::.>. 9. .................. . 

Issue Date of Patent 12/03/2013 Non-Overlapping USPTO Delays: 1033 

....... ·············-··---............................... ~ ... !?~.I!!:V.! ~}1 .. ----·-- .... ............ .. ...... ~- .......... -................................. . .... : .......... ~.!'?. ... ~.!!!'.!:!!!.I .. ~I,IJ':'.!!.!!'.!!.!!! ;~~ .... · 
B Delays 396 Applicant Delay (APPL) 167 .............. _.c .. oei&~ a ........ -.. _·-· .......... ·· ---·-- ..................... _.__ ··--·~-·······- .... ····:r-;;t:&i'P'ii(days) 99o·-··· 

* - Sorted Column 

"'\ 

A!:tiiU!. Aslliul·. A'tiQD ~YC A!:tiiU!. Aml1!1 l2l!m1i!m l2l!mt!lln Rru:!:nt 
l1!!mll!u ~ Qi!m ~ Description fiQ APPL A!:1i.!!n 

Qi!m Number 
83 09/02/2014 P028 Adjustment of PTA Calculation by PTO ill 0 
83 09/02/2014 P028 . ~djuotmefiJ of PTA Calci.olation by PTO ill 0 
77 12/03/2013 PTAC Patent looue Date Uoad in PTA calculation 0 
76 11/01/2013 EFDC Expot1 to Final Data Capture 0 
75 10/31/2013 01935 Dispatch to FDC 0 
74 10/31/2013 PILS Application Is Considered Ready for Issue 0 

73 10/28/2013 N084 looue Fee Payment Verified 0 
72 10/2812013 IFEE Issue Fee Pa'(ment Received 0 

71 08/31/2013 FlOC Finished Initial Data Capture 0 

67 08/02/2013 MN/=. Mall Notice of Allowance 0 

66 07/29/2013 OAR Office Action Review 0 

65 07/29/~013 OAR Office Action Review 0 

61 07/29/2013 IREV ·ISsue Revision Completed 0 

60 07/2912013 OVER Oocument Verification 0 

59 07/29/2013 N/=. Notice of Allowance Data Verification Completed 0 

58 07129/2013 DOCK case Docketed to Examiner in GAU 0 

57 07/29/2013 ACRE Allowed Case Returned to the Examiner for Clerical Processing 0 

56 07/2912013 OAR Office Action Review 0 

55 0712912013 OAR Office Action Review 0 

54 07/23/2013 EX.R Reasons for Allowance 0 

53 07/23/2013 CNTA Allowability Notice 0 

52 07/19/2013 FWDX Date Forwarded to Examiner 0 

51 07/18/2013 A.QU Response after Ex Parte Quayle Action 0 

50 05/24/2013 ELC_RVW Electronic Review 0 

49 05/24/2013 EML_NTF Email Notification 0 

48 05/24/2013 01/27/2013 MCTE,Q Mall Ex Parte Quayle Action (PTOL- 326) 43 

47 05/21/2013 OAR Office Action Review 0 

46 05/20/2013 cTEQ Quayle action 0 

45 10/01/2012 FWDX Date Forwarded to Examiner 0 

42 10/01/2012 ABN9 Disposal for a RCE I CPA / Rl29 0 

44 09/27/2012 AMSB Amendment Submitted/Entered with Filing of CPA/RCE 0 

43 09/27/2012 07/04/2012 RCEX Request for Continued Examination (RCE) u 37 

41 09/27/2012 XT/G Request for Extension of Time Granted 0 

40 09/27/2012 BRCE Workflow - Request for RCE - Begin 0 

77.5 09/26/2012 08/27/2011 PTA36M PTA 36 Months lli 0.5 

39 04/04/2012 ELC_RVW Electronic Review 0 

38 04/04/2012 EML_NTF Email Notification 0 

37 04/04/2012 MCTFR Mall Final Rejection (PTOL - 326) 0 

36 03/28/2012 OAR Office Ac:tion Review 0 

35 03/27/2012 CTFR Final Rejec:tlon 0 

33 01/26/2012 FWDX Date·Forwarded to Examiner 0 

32 0112412012 11/03/2011 A.;, Response after Non-Final Action lLl: 28 

31 01/24/2012 XTIG Request for Extension of Time - Granted 0 

30 08/03/2011 ELC_RVW Electronic Review 0 

29 08/03/2011 EML_NTF Email Notification 0 

28 08/03/2011 MCTNF Mail Non-Final Rejection 0 

27 07/2912011 OAR Office Action Review 0 

26 07/28/2011 CTNF Non-Final Rejec:tlon 0 

24 05/24/2011 FWDX Date Forwarded to Examiner 0 

23 05/18/2011 ELC. Response to Election I Restriction Filed 0 

22 05/18/2011 XT/G Request for Extension of nme - Granted 0 

21 0313112011 ELC_RVW Electronic Review 0 

20 03/31/2011 EML_NTF E mall Notification 0 

19 03/31/2011 10/27/2009 MCTRS Mail Restriction Requirement uq 0.5 

18 03/2812011 OAR Office Action Review 0 
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17 03/28/2011 CTRS Restriction/Election Requirement 0 

16 12/05/2009 DOCk Case Docketed to Examiner In GAU 0 

15 1~to6t~oo9 DOCK Case Docketed to Examiner In GAU 0 

14 08/18/2009 DOCK Case Docketed to Examiner In GAU 0 

13 03/05/2009 PG"ISSUE PG·Pub lssue Notification 0 

12 01/31/2009 TSSCOMP IFw TSS Processing by Tech Center Complete 0 

11 12/04/201!8 OIPE Application Dispatched from OIPE 0 

10 11/17/2.001.! PA .. Change In ~o.wer of Attorney (May Include Associate POA) 0 

9 11/17/2008 PGPC Sent to Chss•Jflcatlon Contractor 0 

11/17/2008 FLRCPT.U Rllng Receipt • Updated 0 

11/07/2008 AOOFLFEE Additional Application Filing Fe"" 0 

6 11/07/2008 OATHDECL :n::;':~:~~;;,"oo:t:::~~~:v:;:~:- satisfying the requirement 0 

09/11/2008 IN CD Notice Mailed--Application Incomplete-Filing Oete Assigned 0 

4 09/11/2008 FLRCPT.O Filing Receipt 0 

3 08/27/2008 Ll94 Cleared by OIPE CSR 0 

2 08/27/2008 SCAN IFW Scan Ill PACR Auto Security Review 0 

08/27/2008 IEXX Initial Exam Team nn 0 

0.5 08/27/2008 EFILE Filing date 0 

Export to: 
\am ~ 

~ ril' 
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DRAFT COPY 

UNITED STATES PATENT AND TRADEMARK OFFICE 

CERTIFICATE OF CORRECTION 
PATENT 

DATED 

: 8,598, 149. 82 

: December 3, 2013 

INVENTOR(S) : Belanoff et al. 

It is certified that error appears in ttie above-identified patent and that said Letters 
Patent is hereby corrected as shown below: 

On the cover page, 

[*] Notice: Subject to any disclaimer, the term of this patent is extended or adjusted 
under 35 USC 154(b) by- 866 days. 

Delete the phrase "by 866 days" and insert- by 990 days--

·.,. 
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I hereby certify that this correspondence is being filed via 
EFS-Web with the United States Patent and Trademark Office 
on "'"1-- 3- ZOILf 

KILPATRICK TOWNSEND & STOCKTON LLP 

By \Hh L 

PATENT 
Docket No.: 85178-756824 (004110US) 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re application of: Belanoff 

Patent No.: 8,598,149 

Issued: December 3, 2013 

Application No. 121199,114 

For: OPTIMIZING MIFEPRISTONE 
LEVELS IN PLASMA SERUM OF 
PATIENTS SUFFERING FROM 
MENTAL DISORDERS TREATABLE 
WITH GLUCOCORTICOID RECEPTOR 
ANTAGONISTS 

Customer No. 20350 

Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Commissioner: 

Confirmation No.: 5376 

Examiner: Hui, San Ming R. 

Technology Center/Art Unit: 1629 

REQUEST FOR 
RECONSIDERATION OF PATENT 
TERM ADJUSTMENT UNDER 37 
CFR 1. 705(b) 

Pursuant to 3 7 C.F .R. § 1. 705(b ), Applicants respectfully request reconsideration 

of the patent term adjustment determination. This request is accompanied by the fee set forth in 

§ 1.18(e) and a statement of facts as required under 37 C.F.R. § 1.705(b)(2). 

In view of the following, it is respectfully requested that Applicants be granted a 

corrected patent term adjustment of 989 days. 

Statement of Facts as Required under 37 C.F.R. § 1.705(b)(2) 

The correct patent term adjustment is 989 days and not 866 days as stated on the 

face page of U.S. Patent No. 8,598,149 (see Exhibit A). 
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The period of adjustment under§ 1.702(a) is 637 days ("A delay"). 

The period of adjustment under § 1. 702(b) is 519 days ("B delay"). 

The overlap period under§ 1.703(a)-(e) is 0 days (overlap). 

PATENT 

The period of adjustment under§ 1.704(a) is 167 days ("applicant delay"). 

The period of adjustment under§ 1.703(±) is 989 days. 

The Relevant Dates as Specified in 37 C.F.R. §§ 1.703(a)-(e), §§ 1.704 and the Adjustment 

Specified in 37 C.F.R. § 1.703(0) 

1. § 1.703(a) 

Applicants are in agreement with the Patent Office's determination of a period of 

adjustment of 637 days under 37 C.F.R. § 1.703(a). This period of adjustment is comprised of 

two delay periods of 520 days under§ 1.703(a)(l) and 117 days under§ 1.703(a)(2). 

2. §§ 1. 703(b) 

The Office failed to issue the above-identified patent within three years from its 

filing date. The period of adjustment under 37 C.F.R. § 1.702(b) begins on the day after the date 

that is three years from the filing date ofthe instant application, August 27, 2011, and is paused 

with the filing of an RCE or Notice of Appeal. After the filing of an RCE, the period of 

adjustment under 37 C.F.R. § 1.702(b) resumes upon the mailing of a Notice of Allowance and 

ends on the day the patent is issued (see Novartis AG v. Lee, Nos. 2013-1160, -1179 (Jan. 15, 

2014) and Exelixis v. Lee, Nos. 2013-1175,-1198 (Jan. 15, 2014) (per curiam)). 

Applicants are not in agreement with the Patent Office's determination of 

adjustment under 37 C.F.R. § 1.703(b) as 396 days. Applicants submit that an RCE was filed on 

September 27, 2012, which is after the three-year pendency date of August 27, 2011. In 

accordance with Novartis AG v. Lee, Nos. 2013-1160, -1179 (Jan. 15, 2014) and Exelixis v. Lee, 

Nos. 2013-1175, -1198 (Jan. 15, 2014) (per curiam), Applicants have calculated two periods of 

delay under 37 C.F.R. § 1.703(b): 396 days as the period oftime between the date that is three 

years from the filing date (August 27, 2011) through the filing of an RCE on September 27, 
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Application No. 12/199,114 
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PATENT 

2012; and 123 days as the period oftime between the Notice of Allowance mailed on August 2, 

2013 through the December 3, 2013 issue date of the instant patent. Thus, the effective period of 

adjustment under 37 C.P.R. § 1.702(b) is 519 days. 

3. 1.703(c)-(e) 

There are no relevant dates a specified under§§ 1.703(c)-(e) 

4. Overlapping periods under§ 1.703(a)-(e) 

Applicants have calculated the days of overlap under 35 U.S.C. § 154(b )(1 )(A) 

and 35 U.S.C. § 1.54(b)(1)(B) and submit that there are 0 days of overlap applicable to the 

subject patent. 

5. Adjustment of Patent Term Under 37 C.F.R. §1.704 

Applicants do not dispute the calculation by the Office of the period of adjustment 

under§ 1.704(a) as total of 167 days indicated by the attached Patent Term Adjustment History 

(see Exhibit B). This period of adjustment is the sum of two delay periods: 82 days and 85 days 

under§ 1.704(b) for a total of 167 days. 

6. § 1.703(f) 

Terminal disclaimer 

The period of adjustment under 37 C.P.R.§ 1.702(£) is as follows: 

Type "A" delay: 637 days 

Type "B" delay: 

"A" and "B" overlap: 

Applicant delay 

Adjusted 

519 days 

0 days 

167 days 

989 days 

The instant application is not subject to a terminal disclaimer. 
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Statement under 37 C.F.R. § 1.705(b) 

PATENT 

The instant patent issued on December 3, 2013 and Applicants submit that this 

request for reconsideration of patent term adjustment is being filed within the two-month time 

frame set forth under 37 CFR §1.705(b). 

PATENT TERM ADJUSTMENT DETERMINATION 

Pursuant to Novartis AG (Nos. 2013-1160, -1179 (Jan. 15, 2014), Applicants are 

entitled to 989 days of patent term adjustment, i.e.: 

[1156 days (A+ B delay) minus 0 overlap days] minus [167 days (applicant delay)]. 

Based on the foregoing, Applicants respectfully request reconsideration of the 

patent term adjustment determination and issuance of a Certificate of Correction to adjust the 

patent term awarded to U.S. Patent No. 8,598,149. 

The $200.00 fee set forth in 37 C.F.R. § 1.18(e) is being charged concurrently 

herewith. Please deduct any additional fees from, or credit any overpayments to Deposit 

Account No. 20-1430, referencing Attorney Docket No. 85178-756824 (00411 OUS). 

KILPATRICK TOWNSEND & STOCKTON LLP 
Two Embarcadero Center, Eighth Floor 
San Francisco, California 94111-3834 
Tel: (415) 576-0200 
Fax: (415) 576-0300 
ART: jtl 
65971883V.l 

Respectfully submitted, 

Alexander R. Trimble 
Reg. No. 52,301 
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EXHIBIT A 

(12) United States Patent 
Belanoff 

(54) OPTIMIZING MIFEPRISTONE LEVELS IN 
PLASMA SERUM OF PATIENTS SUFFERING 
FROM MENTAL DISORDERS TREATABLE 
WITH GLUCOCORTICOID RECEPTOR 
ANTAGONISTS 

(75) Inventor: Joseph K. Belanoff, Woodside, CA (US) 

(73) Assignee: Corcept Therapeutics, Inc., Menlo 
Park, CA (US) 

( *) Notice: Subject to any disclaimer, the term of this 
patent is extended or adjusted under 35 
U.S.C. 154(b) by 866 days. 

(21) Appl. No.: 12/199,114 

(22) Filed: Aug. 27,2008 

(65) Prior Publication Data 

US 2009/0062248 Al Mar. 5, 2009 

Related U.S. Application Data 

(60) Provisional application No. 60/969,027, filed on Aug. 
30,2007. 

(51) Int. Cl. 
A61K 31156 (2006.01) 

(52) U.S. Cl. 
USPC ........................................... 514/178; 5141182 

111111 1111111111111111111111111111111111111111111111111111111111111 
US008598149B2 

(10) Patent No.: US 8,598,149 B2 
Dec. 3, 2013 (45) Date of Patent: 

(58) Field of Classification Search 
USPC .................................................. 514/182, 178 
See application file for complete search history. 

(56) References Cited 

U.S. PATENT DOCUMENTS 

6,964,953 B2 * 11/2005 Belanoff ....................... 514/178 

OTHER PUBLICATIONS 

Sarkm·, European Journal of Obstetrics and Gynecology and Repro­
ductive Biology, 2002;101: 113-120* 
Medical Encyclopedia of Medline (http:// http://www.nlm.nih.gov/ 
medlineplus/ency/mticle/003430.htm, Oct. 2005. • 

* cited by examiner 

Primary Examiner- San-Ming Hui 
(74) Attorney, Agent, or Firm- Kilpatrick Townsend & 
Stockton LLP. 

(57) ABSTRACT 

The present invention provides a method for optimizing lev­
els of mifepristone in a patient suflering fi"Oln a mental dis­
order amenable to treatment by mifcpristone. The method 
comprises the steps of treating the patient with seven or more 
daily doses of mifepristone over a period of seven or more 
days; testing the senun levels of the patient to determine 
whether the blood levels ofmifepristone arc grcaterthanl300 
ng/mL; and adjusting the daily dose of the patient to achieve 
mifepristone blood levels greater than 1300 ng/mL. 

7 Claims, 6 Drawing Sheets 

BPRS PSS -Days 7 and 56 Response 

40 

35 

30 
% of patients 
who have at 25 least 50% 
reduction 
from baseline 20 
in BPRS PSS 
scores at 15 days 7 and 56 

10 

5 

0 

35% 
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p < .01 

Placebo 
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EXHIBIT B Page 1 of 4 

OPTIMIZING MIFEPRISTONE LEVELS IN PLASMA SERUM 

12/199,114 OF PATIENTS SUFFERING FROM MENTAL DISORDERS 85178-756824 02-03-
TREATABLE WITH GLUCOCORTICOID RECEPTOR (004110US) 2014::18:42:29 
ANTAGONISTS 

Patent Term Adjustments 
Patent Term Adjustment (PTA) for Application Number: 12/199,114 

Filing or 371(c) Date: 08-27-2008 Overlapping Days Between {A and B} or {A and C}: 

Issue Date of Patent: 12-03-2013 Non-Overlapping USPTO Delays: 

A Delays: 637 PTO Manual Adjustments: 

B Delays: 396 Applicant Delays: 

C Delays: 0 Total PTA Adjustments: 

Patent Term Adjustment History Explanation Of Calculations 

Number Date Contents Description PTO APPL 
(Days) (Days) 

77.5 
09-26-

PTA 36 Months 2012 396 

77 
12-03-

Patent Issue Date Used in PTA Calculation 2013 

76 11-01-
Export to Final Data Capture 

2013 

75 
10-31-

Dispatch to FDC 
2013 

74 
10-31-

Application Is Considered Ready for Issue 2013 

73 10-28-
Issue Fee Payment Verified 2013 

72 
10-28-

Issue Fee Payment Received 2013 

71 08-31- Finished Initial Data Capture 2013 

67 08-02-
Mail Notice of Allowance 

2013 

66 07-29-
Office Action Review 

2013 

65 
07-29-

Office Action Review 2013 

61 
07-29-

Issue Revision Completed 2013 

60 
07-29-

Document Verification 2013 

59 
07-29-

Notice of Allowance Data Verification Completed 2013 

58 07-29-
Case Docketed to Examiner in GAU 

2013 

57 
07-29- Allowed Case Returned to the Examiner for Clerical 
2013 Processing 

56 
07-29-

Office Action Review 2013 

07-29-

https://ppair.uspto.gov/pair/PAIRPrintServlet 

0 

1033 

0 

167 

866 

Start 

0.5 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

2/3/2014 
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Page 2 of 4 
EXHIBIT B 

55 2013 Office Action Review 0 

54 
07-23- Reasons for Allowance 0 
2013 

53 
07-23-

Allowability Notice 0 
2013 

52 
07-19-

Date Forwarded to Examiner 0 
2013 

51 
07-18- Response after Ex Parte Quayle Action 0 
2013 

50 
05-24- Electronic Review 0 
2013 

49 
05-24- Email Notification 0 
2013 

48 
05-24- Mail Ex Parte Quayle Action (PTOL - 326) 117 43 
2013 

47 
05-21-
2013 

Office Action Review 0 

46 
05-20-
2013 

Quayle action 0 

45 
10-01- Date Forwarded to Examiner 0 
2012 

44 
09-27- Amendment Submitted/Entered with Filing of 0 
2012 CPA/RCE 

43 
09-27- Request for Continued Examination (RCE) 85 37 
2012 

42 
10-01- Disposal for a RCE I CPA I R129 0 
2012 

41 
09-27-
2012 

Request for Extension of Time - Granted 0 

40 
09-27-
2012 

Workflow - Request for RCE - Begin 0 

39 
04-04-
2012 

Electronic Review 0 

38 
04-04-
2012 

Email Notification 0 

37 
04-04- Mail Final Rejection (PTOL- 326) 0 
2012 

36 
03-28- Office Action Review 0 
2012 

35 
03-27-
2012 

Final Rejection 0 

33 
01-26-
2012 

Date Forwarded to Examiner 0 

32 
01-24- Response after Non-Final Action 82 28 
2012 

31 
01-24-
2012 

Request for Extension of Time - Granted 0 

30 
08-03-
2011 

Electronic Review 0 
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29 
08-03- Email Notification 0 
2011 

28 
08-03- Mail Non-Final Rejection 0 
2011 

27 
07-29-

Office Action Review 0 
2011 

26 
07-28-

Non-Final Rejection 0 
2011 

24 
05-24-

Date Forwarded to Examiner 0 
2011 

23 
05-18- Response to Election 1 Restriction Filed 0 
2011 

22 
05-18- Request for Extension of Time - Granted 0 
2011 

21 
03-31-

Electronic Review 0 
2011 

20 
03-31-

Email Notification 0 
2011 

19 
03-31-

Mail Restriction Requirement 520 0.5 
2011 

18 
03-28-

Office Action Review 0 
2011 

17 
03-28-

Restriction/Election Requirement 0 
2011 

16 12-05- Case Docketed to Examiner in GAU 0 
2009 

15 
10-06-

Case Docketed to Examiner in GAU 0 
2009 

14 
08-18-

Case Docketed to Examiner in GAU 0 
2009 

13 
03-05-

PG-Pub Issue Notification 0 
2009 

12 
01-31-

IFW TSS Processing by Tech Center Complete 0 
2009 

11 12-04- Application Dispatched from OIPE 0 
2008 

10 11-17- Change in Power of Attorney (May Include Associate 0 
2008 POA) 

9 
11-17- Sent to Classification Contractor 0 
2008 

8 
11-17-

Filing Receipt - Updated 0 2008 

7 
11-07-

Additional Application Filing Fees 0 
2008 

6 
11-07- A statement by one or more inventors satisfying the 0 
2008 requirement under 35 USC 115, Oath of the Applic 

5 
09-11- Notice Mailed--Application Incomplete--Filing Date 0 
2008 Assigned 

4 
09-11- Filing Receipt 0 
2008 

https://ppair.uspto.gov/pair/PAIRPrintServlet 2/3/2014 
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3 08-27-
Cleared by OIPE CSR 

2008 
0 

2 
08-27-

IFW Scan & PACR Auto Security Review 2008 
0 

1 
08-27-

Initial Exam Team nn 
2008 

0 

0.5 08-27- Filing date 2008 
0 

Close Window 
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Electronic Patent Application Fee Transmittal 

Application Number: 12199114 

Filing Date: 27-Aug-2008 

OPTIMIZING MIFEPRISTONE LEVELS IN PLASMA SERUM OF PATIENTS 
Title of Invention: SUFFERING FROM MENTAL DISORDERS TREATABLE WITH GLUCOCORTICOID 

RECEPTOR ANTAGONISTS 

First Named Inventor/Applicant Name: Joseph K. Belanoff 

Filer: Alexander Reed Trimble/Jeffrey Luo 

Attorney Docket Number: 85178-756824(00411 OUS) 

Filed as Large Entity 

Utility under 35 USC 111 (a) Filing Fees 

Description Fee Code Quantity Amount 
Sub-Total in 

USD($) 

Basic Filing: 

Pages: 

Claims: 

Miscellaneous-Filing: 

Petition: 

Application for patent term adjustment 1455 1 200 200 

Patent-Appeals-and-Interference: 

Post-Allowance-and-Post-Issuance: 

Extension-of-Time: 

NEPTUNE GENERICS – Ex. 1003 
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Description Fee Code Quantity Amount 
Sub-Total in 

USD($) 

Miscellaneous: 

Total in USD ($) 200 
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Electronic Acknowledgement Receipt 

EFSID: 18101671 

Application Number: 12199114 

International Application Number: 

Confirmation Number: 5376 

OPTIMIZING MIFEPRISTONE LEVELS IN PLASMA SERUM OF PATIENTS 

Title of Invention: SUFFERING FROM MENTAL DISORDERS TREATABLE WITH GLUCOCORTICOID 

RECEPTOR ANTAGONISTS 

First Named Inventor/Applicant Name: Joseph K. Belanoff 

Customer Number: 20350 

Filer: Alexander Reed Trimble/Jeffrey Luo 

Filer Authorized By: Alexander Reed Trimble 

Attorney Docket Number: 85178-756824(00411 OUS) 

Receipt Date: 03-FEB-2014 

Filing Date: 27-AUG-2008 

TimeStamp: 19:20:31 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment yes 

Payment Type Credit Card 

Payment was successfully received in RAM $200 

RAM confirmation Number 6201 

Deposit Account 

Authorized User 

File Listing: 

Document I Document Description 
I 

File Name 
I 

File Size( Bytes)/ I Multi 'I Pages 
Number Message Digest Part /.zip (ifappl.) 
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348682 

1 Patent Term Adjustment Petition REQ_RECONSID.pdf no 9 
fadcaaf06d6eadc00db2c9c86bfbd35d24e6 

73e7 

Warnings: 

Information: 

31012 

2 Fee Worksheet (SB06) fee-info. pdf no 2 
2377ff3939e4fb3cb357153d 1 fcef2fed6542 

bfl 

Warnings: 

Information: 

Total Files Size (in bytes) 379694 

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, 
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a 
Post Card, as described in MPEP 503. 

New A~~lications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 
Acknowledgement Receipt will establish the filing date of the application. 

National Stage of an International A~~lication under 35 U.S.C. 371 
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 
U.S.C. 371 and other applicable requirements a Form PCT/DO/E0/903 indicating acceptance of the application as a 
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 

New International A~~lication Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 181 0), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/R0/1 OS) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 
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UNITED STATES pATENT AND TRADEMARK OFFICE 

APPLICATION NO. ISSUE DATE 

12/199,114 12/03/2013 

20350 7590 11/13/2013 

KlloPATRICK TOWNSEND & STOCKTONLLP 
TWO EMBARCADERO CENTER 
EIGHTH FLOOR 
SAN FRANCISCO, CA 94111-3834 

PATENT NO. 

8598149 

UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 

P.O. Box 1450 
Alexandria, Virginia 22313-1450 
www .uspto.gov 

ATTORNEY DOCKET NO. CONFIRMATION NO. 

85178-756824(004110US) 5376 

ISSUE NOTIFICATION 

The projected patent number and issue date are specified above. 

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b) 
(application filed on or after May 29, 2000) 

The Patent Term Adjustment is 866 day(s). Any patent to issue from the above-identified application will 
include an indication of the adjustment on the front page. 

If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that 
determines Patent Term Adjustment is the filing date of the most recent CPA. 

Applicant will be able to obtain more detailed information by accessing the Patent Application Information 
Retrieval (PAIR) WEB site (http://pair.uspto.gov). 

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the 
Office of Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee 
payments should be directed to the Application Assistance Unit (AAU) of the Office of Data Management 
(ODM) at (571)-272-4200. 

APPLICANT(s) (Please see PAIR WEB site http://pair.uspto.gov for additional applicants): 

Joseph K. Belanoff, Woodside, CA; 

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location 
for business investment, innovation, and commercialization of new technologies. The USA offers tremendous 
resources and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation 
works to encourage and facilitate business investment. To learn more about why the USA is the best country in 
the world to develop technology, manufacture products, and grow your business, visit SelectUSA.gov. 

IR103 (Rev. 10/09) 
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PA.RT B - FEE(S) TRANSMITTAL 

Complete and send this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEE 
Commissioner for Patents 
P.Oo Box 1450 

or Fax 
Alexandria, Virginia 22313-1450 
(571)-273-2885 

INSTRllCTIONS: This forrn should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required)" Blocks l through 5 should be completed where 
appropn,1te .. All furt..~er correspondence including the Patent, advance orders and notification of maintenance fees \viH be n1,1:ded to the current correspondence address as 
indicated unless corrected below or directed otherwise in Block 1, by (a) specifying a new CfJrrespondence address; and/or (b) indicating a separate '1:;EE A.DDRESS:! for 
rnaintenance fee notifications. 

ClJRRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 fGr cmy chJ11ge of Jcic'•Te::s) 

20350 759G 08/02/20 l3 

KILPATRICK TOWNSEND & STOCKTON LLP 
TWO EMBARCADERO CENT~]{ 
EIGHTH FLOOR 
SAN FRANCISCO, CA 94111-3834 

APPLICATION NO" F!Lll'iG DATE 

l2/l99,J J4 O'd/27/2008 

Nc•te: A. certificate of mailing can only be used for domestic rnailings of the 
f<ee(s) Transrnitt,lL Th:ts certJficate cannot he used for any other accon1panying 
paper.s. Each o.a .. kl.it~onal p51per:-..such as an a~si~nment or forrnal drawing, nnlst 
have 1ts own cert1f1cate of maJung or transn11ssJon. 

Certi!1cate of Mailing or Transmission 
I hereby certify that this Fee(s,l Transrnittal is being deposited \vjth the United 
Stale': Postal Service with sufficient pmtage for first class mail in an envelope 
addressed to the Jv1ail Stop lSS1JE FEE address above, or being facsirrdJe 
transmitted to L.'le USPTO (571) 273-2885, on the date indicated below_ 

Shemekia N. Brown 

/S~;ernekia N. Brown/ (Signature! 

10128/2013 (Date! 

Flc'<.ST NAMED INVENTOR ATTORNEY DOCKET NO" CONFIRMATION NO" 

Joseph K. Belanoff 85178-756824(004J JOL'S) 5376 

TITLE OF INVENTION: OPTIMIZING MIFEPRISTO:N"E LEVELS IN PLASMA SERUM OF Pid'IENTS SllFFERING FROM lVIENTAL DISORDERS 
TREATABLE \VITH GLUCOCORTICOID RECEPTOR ANTAGONISTS 

APPLN.TYPE ENTITY STATTJS ISSTJE FEE DUE 

nonprovi ;ional SMAIL $890 

EXAMil'-lER ARTTJNJT 

Hlli, SAN MING R 1629 

Change of correspondence address or indication of !oFee Address'! (37 
CFR 1.363)" " ' 

0 Change of _c?rrespondence address (or Change of Correspondence 
Address torm PTO/SB!l22) att.1ched. 

0 "Fee Addres':'' indication (or "Fee Address'' Indication form 
PTOiSB/47; Rev 03-02 or more recent) attached. Ust' of a Customc:r 
Number is required. 

PUBLICATION FEE DUE PREV" PAID ISSUE FEE TOTAL FEE(Sl DTJE DATE DUE 

$300 so 

CI"ASS-STJBCLASS 

514-178000 

2. For printing on the patent front page, Hst 

(]) t..~e nan1es of up to 3 reg:tstered patent ,1ttorneys 
or agents OR, alternatively, 

(2) the narrJe of a single firrrJ (having as a rnernber a 
regio:tered attorney or agent) and the names of up to 
2 registered patent attorneys or agents. Jf no narne is 
listed, no name will be printed" 

$1190 11/04/2013 

1Ki!patrick Townsend & Stockton 

LLP" 
2 

3_ 

3. ASSIGJ'<"EE NAl\IIE i\.c"iD RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type) 

PLEASE _NlYJE: UnJess an assignee is jdentifjed below, no assjgnee data \VHl appear on the patent. Jf an assignee js identified below, the docurnent has been fHed for 
recordation as ':et forth in 37 CFR J. J J. Completion of this form is NOT a substitute for filing an assignment. 

(A) NANIE OF ASSIGNEE (B) RESlDENCE: (CITY and STATE OR C01JNTRY) 

Corcept Therapeutics, Inc. Menlo Park, CA 

Please check the .1ppropnate ,1ssignee c,1tegory or categories (will not be printed on the patent): 0 Individual 0 Corpor,ltion or other private group entity 0 Government 

4,1. The following fee(s) are submitted: 

lZSl Issue Fee 

lN Publication Fee (No small entity discount perrnitted) 

0 Advance Order- #of Copies _ 

PTOL-85 (Rev. 02/ll) 

4b. Payment ofFee(s"J: (Please fii'st r~apply any rm:viously paid issue fee shown above) 

0 A check is enclosed" 

~ Payment by credit card. Form PT0-2038 is attached" 
~'The Director is hereby authoriz,ed to chorge)he Jefj~Jired fee(s), any deficiency, or credit any 

overpayment, to Deposit Account Number 2_Qc_j_LI._.:;J_Q __________ (enclose an extra copy of this form). 

Page 2 of 4 
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5. Change in Entity Status (from •:tatuo: indicated above) 

l.J Applicant certjfying rnicro enUty status. See 37 CFR L29 

0 Applicant asserting small entity status. See 37 CFR 1.27 

0 Applicant changing to regular undiscounted fee •:tatuo. 

NOTE: Absent a valid certification of Micro Entity Status (see form PTOISBil5A and J 5B). issue 
fee payment in the micro entity amount will not be accepted at the risk of application abandonment. 

NOTE: If the application was previously under micro entity status, checking this box will be taken 
to be a notif;catwn of loss of ent;tlemem to micro entity st.1tus. 

NOTE: Checking this box will be taken to be a notification of loss of entitlement to •:mall or micro 
entity status, as ~lilpHcabJe. 

NOTE: The Issue Fee ,md Publication Fee (if required) will not be accepted from anyone other than the applicant: a registered attorney or agent: or the assignee or other pmty in 
interest as shown by t.'le records of the United Stales Patent and Trademark Office. 

Authori1"ed Signature __________ , _______ A __ -__ l _____ e_. __ x_·_·· _____ ""_l ___ r ___ i ___ m ____ l_) ___ l _____ e ______ , ______________________________________ __ Date 
10/28/2013 

'Typed or printed narne _ Aiex Trimble Registratjon No. 52,301 

This collection of information is required by 37 CFR 1.31 J. The information ;s tYXJUired to obtain or retain a benefit by the public which is to file (and by the USPTO to process) 
an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR L 1•1. Tt1is collection is estimated to lake 12 minutes to complete, including gathering, prepm·ing, and 
submitting the compJeted application form to the USPTO. Time will vru)' dej-:oending upon the indiv]duaJ case. Any con1n1ents on the anxmnt of tin1e you requJre to complete 
this form and/or suogestions for reducing this burden, should be sent to lllt' C 1id' In! ormation Officer, U.S. Patent m1d Tradc-mm·k Office. U.S. Depmtment of Commerce, P.O. 
Box 1450, A1exandt-ia, Virg;nia 223 J 3-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents. P.O. Box J 450, 
Alexandria. Virginia 22313-1450. 
lJnder the Paperwork Reduction Act of l995, no persons are requh·ed to respond to a collection of infonnation unkss it displays a valid Ol'v1B controJ nurnber. 

Page 3 of4 
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Electronic Patent Application Fee Transmittal 

Application Number: 12199114 

Filing Date: 27-Aug-2008 

OPTIMIZING MIFEPRISTONE LEVELS IN PLASMA SERUM OF PATIENTS 

Title of Invention: SUFFERING FROM MENTAL DISORDERS TREATABLE WITH GLUCOCORTICOID 
RECEPTOR ANTAGONISTS 

First Named Inventor/Applicant Name: Joseph K. Belanoff 

Filer: Alexander Reed Trimble/Shemekia Brown 

Attorney Docket Number: 85178-756824(00411 OUS) 

Filed as Small Entity 

Utility under 35 USC 111 (a) Filing Fees 

Description Fee Code Quantity Amount 
Sub-Total in 

USD($) 

Basic Filing: 

Pages: 

Claims: 

Miscellaneous-Filing: 

Petition: 

Patent-Appeals-and-Interference: 

Post-Allowance-and-Post-Issuance: 

Utility Appllssue Fee 2501 1 890 890 

Publ. Fee- Early, Voluntary, or Normal 1504 1 300 300 
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Description Fee Code Quantity Amount 
Sub-Total in 

USD($) 

Extension-of-Time: 

Miscellaneous: 

Total in USD ($) 1190 

NEPTUNE GENERICS – Ex. 1003 
Page 25



Electronic Acknowledgement Receipt 

EFSID: 17242669 

Application Number: 12199114 

International Application Number: 

Confirmation Number: 5376 

OPTIMIZING MIFEPRISTONE LEVELS IN PLASMA SERUM OF PATIENTS 

Title of Invention: SUFFERING FROM MENTAL DISORDERS TREATABLE WITH GLUCOCORTICOID 
RECEPTOR ANTAGONISTS 

First Named Inventor/Applicant Name: Joseph K. Belanoff 

Customer Number: 20350 

Filer: Alexander Reed Trimble/Shemekia Brown 

Filer Authorized By: Alexander Reed Trimble 

Attorney Docket Number: 85178-756824(00411 OUS) 

Receipt Date: 28-0CT-2013 

Filing Date: 27-AUG-2008 

TimeStamp: 14:58:39 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment yes 

Payment Type Credit Card 

Payment was successfully received in RAM $1190 

RAM confirmation Number 1451 

Deposit Account 201430 

Authorized User TRIMBLE, ALEXANDER 

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows: 

Charge any Additional Fees required under 37 C.F.R. Section 1.16 (National application filing, search, and examination fees) 

Charge any Additional Fees required under 37 C.F.R. Section 1.17 (Patent application and reexamination processing fees) 
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Charge any Additional Fees required under 37 C.F.R. Section 1.19 (Document supply fees) 

Charge any Additional Fees required under 37 C.F.R. Section 1.20 (Post Issuance fees) 

Charge any Additional Fees required under 37 C.F.R. Section 1.21 (Miscellaneous fees and charges) 

File Listing: 

Document 
Document Description File Name 

File Size( Bytes)/ Multi Pages 
Number Message Digest Part /.zip (ifappl.) 

2089527 

1 Issue Fee Payment (PT0-85B) ISSUEFEE.pdf no 2 
b9efc3 93 baS 3031 af4b9ada d85 a39 781 f3fe 

ae72 

Warnings: 

Information: 

32681 

2 Fee Worksheet (SB06) fee-info. pdf no 2 
76cd7e87f3eeec630792ca 173838835efb3e 

6f80 

Warnings: 

Information: 

Total Files Size (in bytes) 2122208 

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, 
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a 
Post Card, as described in MPEP 503. 

New A~~lications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 
Acknowledgement Receipt will establish the filing date of the application. 

National Stage of an International A~~lication under 35 U.S.C. 371 
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 
U.S.C. 371 and other applicable requirements a Form PCT/DO/E0/903 indicating acceptance of the application as a 
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 

New International A~~lication Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 181 0), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/R0/1 OS) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 
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UNITED STA 1ES p A 1ENT AND TRADEMARK OFFICE 
UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 

P.O. Box 1450 
Alexandria, Virginia 22313-1450 
www.uspto.gov 

NOTICE OF ALLOWANCE AND FEE(S) DUE 

20350 7590 08/02/2013 

KILPATRICK TOWNSEND & STOCKTON LLP 
TWO EMBARCADERO CEN1ER 
EIGHTH FLOOR 
SAN FRANCISCO, CA 94111-3834 

APPLICATION NO. FILING DATE 

12/199,114 08/27/2008 

FIRST NAMED INVENTOR 

Joseph K Be1anoff 

EXAMINER 

HUI, SAN MING R 

ART UNIT PAPER NUMBER 

1629 

DATE MAILED: 08/02/2013 

ATTORNEY DOCKET NO. CONFIRMATION NO. 

85178-756824(004110US) 5376 

TITLE OF INVENTION: OPTIMIZING MIFEPRISTONE LEVELS IN PLASMA SERUM OF PATIENTS SUFFERING FROM MENTAL DISORDERS 
TREATABLE WITH GLUCOCORTICOID RECEPTOR ANTAGONISTS 

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE PUBLICATION FEE DUE PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE 

nonprovisiona1 SMALL $890 $300 $0 $1190 11/04/2013 

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT. 
PROSECUTION ON THE MERITS IS CLOSED. THIS NOTICE OF ALLOWANCE IS NOT A GRANT OF PATENT RIGHTS. 
THIS APPLICATION IS SUBJECT TO WITHDRAWAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON 
PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP 1308. 

THE ISSUE FEE AND PUBLICATION FEE (IF REQUIRED) MUST BE PAID WITHIN THREE MONTHS FROM THE 
MAILING DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED. THIS 
STATUTORY PERIOD CANNOT BE EXTENDED. SEE 35 U.S.C. 151. THE ISSUE FEE DUE INDICATED ABOVE DOES 
NOT REFLECT A CREDIT FOR ANY PREVIOUSLY PAID ISSUE FEE IN THIS APPLICATION. IF AN ISSUE FEE HAS 
PREVIOUSLY BEEN PAID IN THIS APPLICATION (AS SHOWN ABOVE), THE RETURN OF PART B OF THIS FORM 
WILL BE CONSIDERED A REQUEST TO REAPPLY THE PREVIOUSLY PAID ISSUE FEE TOWARD THE ISSUE FEE NOW 
DUE. 

HOW TO REPLY TO THIS NOTICE: 

L Review the ENTITY STATUS shown above, If the ENTITY STATUS is shown as SMALL or MICRO, verify whether entitlement to that 
entity status still applies, 

If the ENTITY STATUS is the same as shown above, pay the TOTAL FEE(S) DUE shown above, 

If the ENTITY STATUS is changed from that shown above, on PART B- FEE(S) TRANSMITTAL, complete section number 5 titled 
"Change in Entity Status (from status indicated above)", 

For purposes of this notice, small entity fees are 112 the amount of undiscounted fees, and micro entity fees are 112 the amount of small entity 
fees, 

IL PART B- FEE(S) TRANSMITTAL, or its equivalent, must be completed and returned to the United States Patent and Trademark Office 
(USPTO) with your ISSUE FEE and PUBLICATION FEE (if required), If you are charging the fee(s) to your deposit account, section "4b" 
of Part B - Fee(s) Transmittal should be completed and an extra copy of the form should be submitted, If an equivalent of Part B is filed, a 
request to reapply a previously paid issue fee must be clearly made, and delays in processing may occur due to the difficulty in recognizing 
the paper as an equivalent of Part B, 

IlL All communications regarding this application must give the application number, Please direct all communications prior to issuance to 
Mail Stop ISSUE FEE unless advised to the contrary, 

IMPORTANT REMINDER: Utility patents issuing on applications filed on or after Dec. 12, 1980 may require payment of 
maintenance fees. It is patentee's responsibility to ensure timely payment of maintenance fees when due. 

Page 1 of 4 
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PART B- FEE(S) TRANSMITTAL 

Complete and send this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEE 
Commissioner for Patents 
P.O. Box 1450 

or Fax 
Alexandria, Virginia 22313-1450 
(571)-273-2885 

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks l through 5 should be completed where 
appropriate. All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as 
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law enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or 
regulation. 

NEPTUNE GENERICS – Ex. 1003 
Page 32



Notice of Allowability 

Application No. 
12/199,114 
Examiner 
SAN-MING HUI 

Applicant(s) 
BELANOFF, JOSEPH K. 
Art Unit AlA (First Inventor to 

1 629 File) Status 

No 

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address-­
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included 
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS 
NOTICE OF ALLOW ABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative 
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308. 

1. [gl This communication is responsive to 7118/2013. 

D A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on ___ . 

2. D An election was made by the applicant in response to a restriction requirement set forth during the interview on __ ; the restriction 
requirement and election have been incorporated into this action. 

3. [gl The allowed claim(s) is/are H. As a result of the allowed claim(s), you may be eligible to benefit from the Patent Prosecution 
Highway program at a participating intellectual property office for the corresponding application. For more information, please see 
~;t!;Q://V'vww.us_Qto.gov/gatents/init events/Qgh/indexjs.Q or send an inquiry to PPHfeedback@uS(Qto.aov . 

4. D Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 

Certified copies: 

a) D All b) D Some *c) D None of the: 

1. D Certified copies of the priority documents have been received. 

2. D Certified copies of the priority documents have been received in Application No. __ . 

3. D Copies of the certified copies of the priority documents have been received in this national stage application from the 

International Bureau (PCT Rule 17.2(a)). 

* Certified copies not received: __ . 

Applicant has THREE MONTHS FROM THE "MAILING DATE" of this communication to file a reply complying with the requirements 
noted below. Failure to timely comply will result in ABANDONMENT of this application. 
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE. 

5. D CORRECTED DRAWINGS (as "replacement sheets") must be submitted. 

D including changes required by the attached Examiner's Amendment I Comment or in the Office action of 
Paper No./Mail Date __ . 

Identifying indicia such as the application number {see 37 CFR 1.84{c)) should be written on the drawings in the front {not the back) of 
each sheet. Replacement sheet{s) should be labeled as such in the header according to 37 CFR 1.121 {d). 

6. 0 DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the 
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL. 

Attachment(s) 
1. D Notice of References Cited (PT0-892) 

2. D Information Disclosure Statements (PTO/SB/08), 
Paper No./Mail Date __ 

3. D Examiner's Comment Regarding Requirement for Deposit 
of Biological Material 

4. D Interview Summary (PT0-413), 
Paper No./Mail Date __ . 

/San-ming Hui/ 
Primary Examiner, Art Unit 1629 

U.S. Patent and Trademark Off1ce 

5. D Examiner's Amendment/Comment 

6. [gl Examiner's Statement of Reasons for Allowance 

7. D Other __ . 

PTOL-37 (Rev. 05-13) Notice of Allowability Part of Paper No./Mail Date 20130723 
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Application/Control Number: 12/199,114 

Art Unit: 1629 

DETAILED ACTION 

Page 2 

Applicant's amendments of cancelling claim 8 filed 7/18/2013 have been entered. 

Claims 1-7 are pending. 

REASONS FOR ALLOWANCE 

The following is an examiner's statement of reasons for allowance: The method 

of using mifepristone level for adjusting the treatment of mental disorder is not taught or 

fairly suggested by the prior art. Although effective dosages of mifepristone for treating 

mental disorders are known, the correlation of the level of mifepristone to the 

therapeutic effectiveness of mifepristone in treating such disorders is not known. 

Any comments considered necessary by applicant must be submitted no later 

than the payment of the issue fee and, to avoid processing delays, should preferably 

accompany the issue fee. Such submissions should be clearly labeled "Comments on 

Statement of Reasons for Allowance." 

Any inquiry concerning this communication or earlier communications from the 

examiner should be directed to SAN-MING HUI whose telephone number is (571 )272-

0626. The examiner can normally be reached on Man - Fri from 9:00 to 5:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 

supervisor, Melenie McCormick can be reached on (571) 272-8037. The fax phone 

number for the organization where this application or proceeding is assigned is 571-

273-8300. 
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Application/Control Number: 12/199,114 

Art Unit: 1629 

Page 3 

Information regarding the status of an application may be obtained from the 

Patent Application Information Retrieval (PAIR) system. Status information for 

published applications may be obtained from either Private PAIR or Public PAIR. 

Status information for unpublished applications is available through Private PAIR only. 

For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 

you have questions on access to the Private PAIR system, contact the Electronic 

Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 

USPTO Customer Service Representative or access to the automated information 

system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/San-ming Hui/ 
Primary Examiner, Art Unit 1629 

San-ming Hui 
Primary Examiner 
Art Unit 1629 
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Application/Control No. Applicant( s )/Patent Under 
Reexamination 

Index of Claims 12199114 BELANOFF, JOSEPH K. 

Examiner Art Unit 

SAN-MING HUI 1629 

Rejected Cancelled N Non-Elected A Appeal 

= Allowed Restricted Interference 0 Objected 

D Claims renumbered in the same order as presented by applicant D CPA D T.D. D R.1.47 

CLAIM DATE 
Final Original 03/28/2011 07/28/2011 03/27/2012 05/20/2013 07/23/2013 

1 ./ ./ = = 

2 ./ ./ = = 

3 ./ ./ = = 

4 ./ ./ = = 

5 ./ ./ = = 

6 ./ ./ = = 

7 ./ ./ = = 

8 N N N 
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Page 1 of 1 

UNI1ED STATES PATENT AND TRADEMARK OFFICE 

BIB DATA SHEET 

SERIAL NUMBER FILING or 371 (c) 
DATE 

CLASS 

12/199,114 08/27/2008 514 

RULE 

APPLICANTS 
Joseph K. Belanoff, Woodside, CA; 

** CONTINUING DATA ************************* 
This appln claims benefit of 60/969,027 08/30/2007 

** FOREIGN APPLICATIONS ************************* 

UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 

P.O. Box 1450 
Alexandria, Virginia 22313-1450 
www.uspto.gov 

CONFIRMATION NO. 5376 

GROUP ART UNIT ATTORNEY DOCKET 
NO. 

1629 8 178-756824(00411 ou 

** IF REQUIRED, FOREIGN FILING LICENSE GRANTED ** ** SMALL ENTITY ** 
09/08/2008 

Foreign Priority claimed DYes ~No STATE OR SHEETS TOTAL INDEPENDENT 
35 USC t t 9(a-d) conditions met 0 Yes 0 No 0 x~r~;~~~e COUNTRY DRAWINGS CLAIMS CLAIMS 
Verified and /SAN-MING R HUI/ 

CA 6 8 2 Acknowledged Examiner's Signature Initials 

ADDRESS 

KILPATRICK TOWNSEND & STOCKTON LLP 
TWO EMBARCADERO CENTER 
EIGHTH FLOOR 
SAN FRANCISCO, CA 94111-3834 
UNITED STATES 

TITLE 

OPTIMIZING MIFEPRISTONE LEVELS IN PLASMA SERUM OF PATIENTS SUFFERING FROM MENTAL 
DISORDERS TREATABLE WITH GLUCOCORTICOID RECEPTOR ANTAGONISTS 

0 All Fees 

FEES: Authority has been given in Paper 
0 1.16 Fees (Filing) 

FILING FEE 0 1.17 Fees (Processing Ext. of time) 
RECEIVED No. to charge/credit DEPOSIT ACCOUNT 

500 No. for following: 0 1.18 Fees (Issue) 

0 Other 

0 Credit 

BIB (Rev. 05/07). 

NEPTUNE GENERICS – Ex. 1003 
Page 37



EAST Search History 
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Application/Control No. Applicant(s)/Patent Under Reexamination 

Issue Classification 12199114 BELANOFF, JOSEPH K. 

I IIIII 

Examiner Art Unit 

SAN-MING HUI 1629 

CPC 

Symbol Type Version 

::::::::::: 
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CPC Comlm•auv11 Sets 

Symbol Type Set .... Version na''""'!:l 

[:•:•:•:•: ·····~····· [:•:•:•:•: ·····~····· 

NONE 
Total Claims Allowed: 

7 
(Assistant Examiner) (Date) 
/SAN-MING HUI/ 
Primary Examiner.Art Unit 1629 07/23/2013 O.G. Print Claim(s) O.G. Print Figure 

(Primary Examiner) (Date) 1 1 
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Application/Control No. Applicant(s)/Patent Under Reexamination 

Issue Classification 12199114 BELANOFF, JOSEPH K. 

I IIIII 

Examiner Art Unit 

SAN-MING HUI 1629 

US ORIGINAL CLASSIFICATION INTERNATIONAL CLASSIFICATION 

CLASS SUBCLASS CLAIMED NON-CLAIMED 
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CROSS REFERENCE(S) 

CLASS SUBCLASS {ONE SUBCLASS PER BLOCK) 

514 182 
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Total Claims Allowed: 
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(Assistant Examiner) (Date) 
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Issue Classification 12199114 BELANOFF, JOSEPH K. 

I IIIII 

Examiner Art Unit 
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181 Claims renumbered in the same order as presented by applicant D CPA D T.D. D R.1.47 

Final Original Final Original Final Original Final Original Final Original Final Original Final Original Final Original 

NONE 
Total Claims Allowed: 
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(Assistant Examiner) (Date) 
/SAN-MING HUI/ 
Primary Examiner.Art Unit 1629 07/23/2013 O.G. Print Claim(s) O.G. Print Figure 

(Primary Examiner) (Date) 1 1 
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Application/Control No. Applicant( s )/Patent Under 
Reexamination 

Search Notes 12199114 BELANOFF, JOSEPH K. 

Examiner Art Unit 

SAN-MING HUI 1628 

CPC-SEARCHED 

Symbol Date Examiner 

CPC COMBINATION SETS -SEARCHED 

Symbol I Date I Examiner 

I I 

US CLASSIFICATION SEARCHED 

Class Subclass Date Examiner 
514 182, 178 7/27/11 SH 
514 178, 182 3/27/12 SH 
514 178, 182 5/20/13 SH 
514 178,182 7/23/13 SH 

SEARCH NOTES 

Search Notes Date Examiner 
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INTERFERENCE SEARCH 
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PATENT 
Attorney Docket No.: 85178-756824 

Family ID No.: 004110US 

KlLPnO~D & STOCKTON LLP 

By:-f.~---}-------------

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re application of: 

Joseph K. Belanoff 

Application No.: 121199,114 

Filed: August 27, 2008 

For: OPTIMIZING MIFEPRISTONE 
LEVELS IN PLASMA SERUM OF 
PATIENTS SUFFERING FROM 
MENTAL DISORDERS TREATABLE 
WITH GLUCOCORTICOID RECEPTOR 
ANTAGONISTS 

Customer No.: 20350 

---------------~ 

Mail Stop Amendment 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA22313-1450 

Commissioner: 

Confirmation No. 5376 

Examiner: San Ming R Hui 

Technology Center/ Art Unit: 1628 

AMENDMENTD 

In response to the Ex Parte Quayle action mailed May 24, 2013, please enter the 

following amendments and remarks. 

Amendments to the Claims are reflected in the listing of claims which begins on 

page 2 ofthis paper. 

Remarks begin on page 4 of this paper. 
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Appl. No. 12/199,114 PATENT 
Amendment D dated July 17,2013 
Response to Ex Parte Quayle action of May 24,2013 

Amendments to the Claims: 

The following is a complete list of claims indicating the changes incorporated by the present 

amendment and replacing all prior versions of the claims. Any claims canceled herein and all 

deletions made in claims that are not canceled herein are done so without prejudice to being re­

instituted at a later date in this or a related application. 

Listing of Claims: 

1. (Original) A method for optimizing levels of mifepristone in a patient 

suffering from a mental disorder amenable to treatment by mifepristone, the method comprising: 

treating the patient with seven or more daily doses of mifepristone over a period of seven or 

more days; 

testing the serum levels of the patient to determine whether the blood levels of mifepristone 

are greater than 1300 ng/mL; and 

adjusting the daily dose of the patient to achieve mifepristone blood levels greater than 

1300 ng/mL. 

2. (Original) The method of claim 1, wherein the mental disorder is a member 

selected from the group consisting of a stress disorder, delirium, mild cognitive impairment (MCI), 

dementia, psychosis and psychotic major depression. 

3. (Original) The method of claim 2, wherein the stress disorder is a member 

selected from the group consisting of Acute Stress Disorder, Post-Traumatic Stress Disorder and 

Brief Psychotic Disorder with Marked Stressor(s). 

4. (Original) The method of claim 1, wherein each of the seven or more daily 

doses of mifepristone are administered orally. 

5. (Original) The method of claim 1, wherein the patient is treated with 28 or 

more daily doses over a period of 28 or more days. 

6. (Original) The method of claim 1, wherein the testing is performed by a 

plasma sampling collection device suitable for detecting mifepristone serum levels. 
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Appl. No. 12/199,114 PATENT 
Amendment D dated July 17, 2013 
Response to Ex Pmte Quayle action of May 24, 2013 

7. (Original) The method of claim 1, wherein the adjusting step comprises 

increasing the daily dose of the patient to achieve mifepristone blood levels greater than 

1300 ng/mL. 

8. (Canceled) 
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Appl. No. 12/199,114 PATENT 
Amendment D dated July 17,2013 
Response to Ex Parte Quayle action of May 24,2013 

REMARKS 

Upon entry of the present amendment, claims 1-7 are pending in the above-referenced 

patent application and are currently allowed. Claim 8 is canceled. Reconsideration of the 

application is respectfully requested. 

CONCLUSION 

In view of the foregoing, Applicants believe all claims now pending in this 

Application are in condition for allowance. The issuance of a formal Notice of Allowance at an 

early date is respectfully requested. 

If the Examiner believes a telephone conference would expedite prosecution of this 

application, please telephone the undersigned at 415-576-0200. 

KILPATRICK TOWNSEND & STOCKTON LLP 
Two Embarcadero Center, Eighth Floor 
San Francisco, California 94111-3834 
Tel: 415-576-0200 
Fax: 415-576-0300 
Attachments 
65567507v1 

Res;re:m2~ 
Alexander R. Trimble 
Reg. No. 52,301 
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5a) Of the above claim(s) §.is/are withdrawn from consideration. 
6)~ Claim(s) 1-7 is/are allowed. 
7)0 Claim(s) __ is/are rejected. 
8)0 Claim(s) __ is/are objected to. 
9)0 Claim(s) __ are subject to restriction and/or election requirement. 

* If any claims have been determined allowable, you may be eligible to benefit from the Patent Prosecution Highway program at a 

participating intellectual property office for the corresponding application. For more information, please see 

http:ilvvww.uspto.gov!patents/init events/pph/index.jsp or send an inquiry to PPHfeedback(wuspto.oov. 

Application Papers 
1 0)0 The specification is objected to by the Examiner. 
11 )0 The drawing(s) filed on __ is/are: a)O accepted or b)O objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a). 

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121 (d). 

Priority under 35 U.S.C. § 119 
12)0 Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 
Certified copies: 

a)O All b)O Some* c)O None of the: 

1.0 
2.0 
3.0 

Certified copies of the priority documents have been received. 
Certified copies of the priority documents have been received in Application No. __ . 
Copies of the certified copies of the priority documents have been received in this National Stage 
application from the International Bureau (PCT Rule 17.2(a)). 

* See the attached detailed Office action for a list of the certified copies not received. 
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a)O All b)O Some c)O None of the: Interim copies of the priority documents have been received. 
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Application/Control Number: 12/199,114 

Art Unit: 1629 

DETAILED ACTION 

Continued Examination Under 37 CFR 1. 114 

Page 2 

A request for continued examination under 37 CFR 1 .114, including the fee set 

forth in 37 CFR 1.17(e), was filed in this application after final rejection. Since this 

application is eligible for continued examination under 37 CFR 1.114, and the fee set 

forth in 37 CFR 1.17(e) has been timely paid, the finality of the previous Office action 

has been withdrawn pursuant to 37 CFR 1 .114. Applicant's submission filed on 

9/27/2012 has been entered. 

Claims 1-8 are pending. Claim 8 is withdrawn from consideration as the claim is 

drawn to non-elected invention. 

Applicant's remarks and arguments filed 9/27/2012 have been considered and 

are found persuasive to withdraw the outstanding rejection under 35 USC 1 03(a). 

The method of using the mifepristone level for adjusting the treatment of mental 

disorder is not taught or fairly suggested by the prior art. Although the effective dosages 

of mifepristone for treating mental disorders are known, the correlation of the level of 

mifepristone to the therapeutic effectiveness of mifepristone is not known. 

This application is in condition for allowance except for the following formal 

matters: 
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Application/Control Number: 12/199,114 

Art Unit: 1629 

Page 3 

Since claim 8 is directed to non-elected invention, the applicant is required to 

cancel the claim. 

Prosecution on the merits is closed in accordance with the practice under Ex 

parte Quayle, 25 USPQ 74, 453 O.G. 213, (Comm'r Pat. 1935). 

A shortened statutory period for reply to this action is set to expire TWO 

MONTHS from the mailing date of this letter. 

Any inquiry concerning this communication or earlier communications from the 

examiner should be directed to SAN-MING HUI whose telephone number is (571 )272-

0626. The examiner can normally be reached on Man- Fri from 9:00 to 5:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 

supervisor, Melenie McCormick can be reached on (571) 272-8037. The fax phone 

number for the organization where this application or proceeding is assigned is 571-

273-8300. 

Information regarding the status of an application may be obtained from the 

Patent Application Information Retrieval (PAIR) system. Status information for 

published applications may be obtained from either Private PAl R or Public PAl R. 

Status information for unpublished applications is available through Private PAIR only. 

For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 

you have questions on access to the Private PAIR system, contact the Electronic 

Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 

USPTO Customer Service Representative or access to the automated information 

system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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Primary Examiner, Art Unit 1629 
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Primary Examiner 
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Index of Claims 12199114 BELANOFF, JOSEPH K. 

Examiner Art Unit 

SAN-MING HUI 1628 
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= Allowed Restricted Interference 0 Objected 

D Claims renumbered in the same order as presented by applicant D CPA D T.D. D R.1.47 
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Final Original 03/28/2011 07/28/2011 03/27/2012 05/20/2013 
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Examiner Art Unit 
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CPC-SEARCHED 

Symbol Date Examiner 
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Symbol I Date I Examiner 

I I 

US CLASSIFICATION SEARCHED 

Class Subclass Date Examiner 
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SEARCH NOTES 

Search Notes Date Examiner 
EAST adn inventor search in PALM 7/27/11 SH 
EAST and inventor search in PALM 3/27/12 SH 
EAST and inventor search in PALM 5/20/13 SH 
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PTO/SB/30 (07-09) 
Approved for use through 07/31/2012. OMB 0651-0031 

U.S. Patent and Trademark Office: U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995 no persons are required to respond to a collection of information unless it displays a valid OMB control number. 

Request Application Number 12/199,114 ' For Filing Date August 27, 2008 
Continued Examination (RCE) 

Transmittal First Named Inventor Joseph Belanoff 

Address to: 
Art Unit 1628 Mail Stop RCE 

Commissioner for Patents 
P.O. Box 1450 Examiner Name San Ming R Hui 
Alexandria, VA 22313-1450 

Attorney Docket Number 85178-756824 

This is a Request for Continued Examination (RCE) under 37 CFR 1.114 of the above-identified application. 
Request for Continued Examination (RCE) practice under 37 CFR 1.114 does not apply to any utility or plant application filed prior to June 8, 1995, 
or to any design application. See Instruction Sheet for RCEs (not to be submitted to the USPTO) on page 2. 

1. ( Submission required under 37 C.F. R. 1.114 ) Note: If the RCE is proper, any previously filed unentered amendments and 
amendments enclosed with the RCE will be entered in the order in which they were filed unless applicant instructs otherwise. If applicant 
does not wish to have any previously filed unentered amendment(s) entered, applicant must request non-entry of such amendment(s). 

a. D Previously submitted. If a final Office action is outstanding, any amendments filed after the final Office action may be 
considered as a submission even if this box is not checked. 

i. D Consider the arguments in the Appeal Brief or Reply Brief previously filed on 
ii . D Other 

b. . [8] Enclosed 

i. [8] Amendment/Reply iii. D Information Disclosure Statement (IDS) 
ii D Affidavit(s)/Declaration(s) iv. D Other 

2. I Miscellaneous) 

a. D Suspension of action on the above-identified application is requested under 37 C.F.R. 1.103(c) for 
a period of _months. (Period of suspension shall not exceed 3 months; Fee under 37 C.F.R. 1.17(i) required) 

b. D Other 

3. ( Fees J The RCE fee under 37 C.F.R. 1.17(e) is required by 37 C.F.R. 1.114 when the RCE is filed. 

a. [8] The Director is hereby authorized to charge the following fees, any underpayment of fees, or credit any overpayments, to Deposit 
Account No.20-1430. 

i. [8] RCE fee required under 37 C.F.R. 1.17(e) 
ii. [8] Extension of time fee (37 C.F .R. 1 .136 and 1.17) 

iii. D Other 

b. D Check in the amount of$ enclosed 

C. [8l Payment by credit card (Form PT0-2038 enclosed) 

WARNING: Information on this form may become public. Credit card information should not be included on this form. Provide credit card 
information and authorization on PT0-2038. 

SIGNATURE OF APPLICANT, ATTORNEY, OR AGENT REQUIRED 

Signature /Alexander R. Trimble/ Date 09/27/12 

Name (Print /Type) Alexander R. Trimble Registration No. 52,301 

CERTIFICATE OF MAILING OR TRANSMISSION 

I hereby certify that this correspondence is being deposited with the United States Postal Service with sufficient postage as first class mail in an envelope addressed to: 
Mail Stop RCE, Commissioner for Patents, P. 0. Box 1450, Alexandria, VA 22313-1450 or facsimile transmitted to the U.S. Patent and Trademark Office on the date 
shown below. 

Signature /Shemekia N. Brown/ 

Name (Print /Type) Shemekia N. Brown Date 1 9/27112 

Th1s collection of mformat1on 1s reqUired by 37 CFR 1.114. The mformat1on 1s reqUired to obtam or retam a benefit by the public wh1ch 1s to f1le (and by the USPTO to process) an 
application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 12 minutes to complete, including gathering, preparing, 
and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to complete 
this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O. 
Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Mail Stop RCE, Commissioner for Patents, P.O. 
Box 1450, Alexandria, VA 22313-1450. 

If you need assistance in completing the form, call 1-800-PT0-9199 and select option 2. 

Kilpatrick Townsend 64570822 l 
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PTO/SB/22 (09-11) 
Approved for use through 07/31/2012. OMB 0651-0031 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number. 

PETITION FOR EXTENSION OF TIME UNDER 37 CFR 1.136(a) Docket Number (Optional) 

85178-756824 

Application Number 12/199,114 Filed August 27, 2008 

For OPTIMIZING MIFEPRISTONE LEVELS IN PLASMA SERUM OF PATIENTS SUFFERING FROM 
MENTAL DISORDERS TREATABLE WITH GLUCOCORTICOID RECEPTOR ANTAGONISTS 

Art Unit 1628 Examiner San MinQ R Hui 

This is a request under the provisions of 37 CFR 1.136(a) to extend the period for filing a reply in the above identified 
application. 

The requested extension and fee are as follows (check time period desired and enter the appropriate fee below): 

Fee Small Entitll Fee 
D One month (37 CFR 1.17(a)(1)) $150 $75 $ __ 

D Two months (37 CFR 1.17(a)(2)) $560 $280 $ __ 

~ Three months (37 CFR 1.17(a)(3)) $1270 $635 $635 

D Four months (37 CFR 1.17(a)(4 )) $1980 $990 $ __ 

D Five months (37 CFR 1.17(a)(5)) $2690 $1345 $ __ 

IZI Applicant claims small entity status. See 37 CFR 1.27. 

D A check in the amount of the fee is enclosed. 

IZJ Payment by credit card. Form PT0-2038 is attached. 

D The Director has already been authorized to charge fees in this application to a Deposit Account. 

IZJ The Director is hereby authorized to charge any fees which may be required, or credit any overpayment, to 

Deposit Account Number 20-1430. 
WARNING: Information on this form may become public. Credit card information should not be included on 
this form. Provide credit card information and authorization on PT0-2038. 

I am the D applicanUinventor. 

D assignee of record of the entire interest. See 37 CFR 3.71 

Statement under 37 CFR 3.73(b) is enclosed. (Form PTO/SB/96). 

1:8J attorney or agent of record. Registration Number 52,301 

D attorney or agent under 37 CFR 1.34. 

Registration number if acting under 37 CFR 1.34. ___ . 

/Alexander R. Trimble/ 

S1gnature 

Alexander R. Trimble 

Typed or printed name 

09/27/2012 

uate 

415-273-4 718 

Telephone Number 
NOTE: Signatures of all the inventors or assignees of record of the entire interest or their representative(s) are required. Submit multiple forms if 
more than one signature is required, see below. 

D Total of forms are submitted. 

Th1s collection of mformat1on 1s required by 37 CFR 1.136(a). The mformat1on 1s required to obtam or retam a benefit by the public wh1ch 1s to file (and by the 
USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 6 minutes to 
complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any 
comments on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, 
U.S. Patent and Trademark Office. U.S. Department of Commerce. P.O. Box 1450. Alexandria. VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS 
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()D·--------------------------- /- ---------------------------· 

-------------············ 

PATENT 
Attorney Docket No.: 85178-756824 

Family ID No.: 004llOUS 

IN THE UNITED STATES ]>ATENT AND TRADEMARK OFFICE 

In re application of: Confirmation No. 5376 

Joseph K. Belanoff : Examiner: San Ming R Hui 

Application No.: 12/199,114 J Technology Center/Art Unit: 1628 

Filed: August 27, 2008 I 

For: OPTIMIZING MIFEPRISTONE I 
LEVELS IN PLASMA SERUM OF i 

PATIENTS SUFFERING FROM i 
MENTAL DISORDERS TREATABLE l 
\VITH GLUCOCORTICOID RECEPTOR i 
ANTAGONISTS i 

_j AMENDMENT C UNDER 37 CFR 1.116 

Customer N_~_:_:----~~~-~-~------------------- ~~gg~rr~:~ PROCEDURE EXAMlr:HNsi 

Mail Stop AF 
Commissioner f()f Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Commissioner: 

In response to the Oftl.ce Action mailed April4, 2012, please enter the follow·ing 

amendments and remarks. A. petition for a three-month extension of time is filed concurrently 

herewith. A request for continued examination (RCE) is fi!ed concurrently herewith. 

Amendments to the Claims are reflected in the listing of claims which begins on 

page 2 of this paper. 

Remarks begin on page 4 of this paper. 
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Appl. No. 12/199,114 
Amendment C dated September 25,2012 
Amendment under 37 C:FR J. J 16 Expedited Procedure 
Examining Group 1639 

Amendments to the Claims: 

The following is a complete list of claims indicating the changes incorporated by the present 

amendment and replacing all prior versions of the claims. Any claims canceled herein and ali 

deletions made in claims that are not canceled herein are done so without prejudice to being re­

instituted at a later date in this or a related application. 

Listing of Claims: 

1. (Original) A method for optimizing levels ofmifepristone in a patient 

suffering from a mental disorder amenable to treatment by mifepristone, the method comprising: 

treating the patient with seven or more daily doses of mifepristone over a period of seven or 

more days; 

testing the serum levels of the patient to determine whether the blood levels of mifepristone 

are greater than 1300 ng/mL; and 

adjusting the daily dose of the patient to achieve mifepristone blood levels greater than 

1300 ng/mL. 

2. (Original) The method of claim 1, wherein the mental disorder is a member 

selected t!·om the group consisting of a stress disorder, delirium, mild cognitive impairment (MCI), 

dementia, psychosis and psychotic major depression. 

3. (Original) The method of claim 2, vvherein the stress disorder is a member 

selected from the group consisting of Acute Stress Disorder, Post-Traumatic Stress Disorder and 

Brief Psychotic Disorder with Marked Stressor( s ). 

4. (Original) The method of claim 1, wherein each of the seven or rnore daily 

doses of mifepristone are administered orally, 

5. (Original) The method of claim 1, wherein the patient is treated with 28 or 

more daily doses over a period of 28 or more days. 

6. (Original) The method of claim 1, wherein the testing is performed by a 

plasma sampling collection device suitable for detecting mifepristone serum levels. 
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7. (Original) The method of claim 1, wherein the adjusting step comprises 

increasing the daily dose of the patient to achieve mifepristone blood levels greater than 

1300 ngimL. 

8. (Withdrawn) A kit for treating a mental disorder amenable to treatment by 

mifepristone, the kit comprising: 

seven daily doses of mifepristone; and 

a plasma sampling collection device suitable for detecting mifepristone serum levels. 
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Amendment C dated September 25,2012 
Amendment under 3 7 CFR 1.116 Expedited Procedure 
Examining Group ] 639 

RElVIARKS 

Upon entry of the present amendment, claims 1- 8 are pending in the above­

referenced patent application and are currently under examination. Claim 8 is withdrawn. 

Reconsideration of the application is respectfully requested. 

I. OBVIOUSNESS OVER MEDICAL ENCYCLOPEDIA OF MEDLINE, THE '953 
PATENT AND SARKAR 

Clairns 1-7 are rejected under 35 USC § 1 03(a) as allegecHy being obvious over 

Medical Encyclopedia ofMedline (http:i/www.nlm.nih.gov/medlineplus/ency/article/003430.htm, 

October 2005, "Medical Encyclopedia") in vie\V of U.S. Patent No. 6,964,953 and Sarkar, European 

Journal of Obstetrics and Gynecology and Reproductive Biology 2002, 101, 113-120. Applicants 

respectfully traverse the rejection in view of the comments below. 

The Office maintains the obviousness rejection and the position that one of ordinary 

skill would have been motivated to optimize the serum level of mifepristone in Acute Stress 

Disorder patients because adjusting the serum level of mifepristone \Vould be seen as equivalent to 

adjusting the dosage of mifepristone to treat Acute Stress Disorder and would be reasonably 

expected to be successful. Applicants disagree because there is no description in the combination of 

references regarding the criticality of mifepristone serum levels of 1300 ng/ml of mifepristone for 

treatment of a mental disorder amenable to treatment by mifepristone. Moreover, historical 

measurements of mifepristone serum levels are not accurate measurements of mifepristone serum 

levels due to the inability of the radioimmunoassay (RIA) to distinguish mifepristone trom its 

metabolites, and the rapid metabolism of mifepristone leads to metabolite concentrations higher than 

mifepristone itself. Applicants discuss in detail belovv. 

Historical mifepristone serum levels are not comQarable to the claimed mifepristone serum 

level because radioimmunoassay detection methods cannot distinguish mifeQristonl~ from its 

metabolites 

Applicants note the Office does not point to a single description in any of the cited 

references regarding the criticality of 1300 ng/rnl of mifepristone for the treatment of a mental 

disorder amenable to treatment by mifepristone. Instead, the Office points to the '953 patent 

describing use of mifepristone for the treatment of acute stress disorder where mifepristone can be 
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Examining Group 1639 

administered at 1 to 10 mg/kg, corresponding to 75 to 750 mg for an adult of75 kg, for 30 days. 

The Office then relies on the teachings of Sarkar to allege that the doses used in the '953 patent 

would produce serum concentrations of at least the claimed 1300 ng/ml. 

The data in Sarkar that the Office relies on, however, was obtained using a 

radioimmunoassay, which is unable to distinguish between mifepristone and mifepristone's 

metabolites, thus providing serum levels that overestimate the mifepristone serum leveL For 

example, the Office points to the teachings of Sa.rka.r of a medium dose (1 00-200 mg) of 

mifepristone achieving a serum concentration of 4.5-5.4 iJ.mol/1 (1933.2 ng/ml to 2276.88 ng/ml), 

with higher doses (400-600 mg) achieving higher serum concentrations (page 3 of the Final Office 

Action, pointing to pages 114-115 of Sarkar). 

The serum levels cited in Sarkar and relied on by the Office come from reference [6 J 

of Sarkar, Contraception 1986, 34(5), 469-481, 4 79 (Exhibit A), Contraception 1986 describes use 

ofRIA for detection ofmifepristone (page 471-473). Moreover, Contraception 1986 states the 

presence oftwo metabolites ofmifepristone could not be excluded from the assay (Abstract): 

The levels of RU 486 were measured by a radioimmunoassay method which 
uses chromatography on Sephadex LH 20 columns. The identity of the 
compound assayed as RU 486 was confirmed, but the presence of small 
amounts of two highly cross-reacting metabolites (monodemethyl and 
didemethyl RU 486) in the analyzed fractions could not be excluded. 
(Emphasis added.) 

Contraception 1986 goes further, stating that in separating mifepristone from the plasma samples by 

chromatographic methods, t\vo ofthe metabolites were not completely removed, such that "small but 

significant amounts of both rnetaboiites were present." (Contraception 1986, pp.472A 73.) 

Accordingly, mifepristone serurn values from Contraception 1986 obtained using 

RIA, reported in Sarkar and relied upon by the Office, do not accurately re:t1ect mifepristone serum 

levels, but, instead, reflect the combined serum level of mHepristone and its metabolites. Moreover, 

the "small amounts" of mifepristone metabolites referred to in Contraception 1986 can actually be 

similar to, and in some cases greater than, the serum levels of mifepristone, depending on when the 

senm1levels are measured (see below for more detail). 
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The claimed mifepdstone serum levels are determined using High Pressure Liguid 

Cb.romato_graphv (HPLC) methods capable of separating_mifepristone from its metabolites 

and accurately measuring mifepristone serum levels 

In contrast to Contraception 1986, mifepristone serum levels of the present invention 

were detected using High Pressure Liquid Chromatography (HPLC) methods capable of separating 

mifepristone from its metabolites and accurately measuring mifepristone serum levels. As described 

in Example 1 of the instant application, the serum samples were analyzed by reverse-phase high 

pressure liquid du-omatography and rnass spectrometry (see paragraph 0079): 

The sample was then analyzed by reverse-phase high pressure liquid 
chromatography using a water:acetonitrile:formic acid (60:40:0.1) mobile phase 
(!socratic) at a flow rate of03 mL!min. The column was a phenyl column 
maintained at 50°C. Mifepristone elutes at 4.2 minutes. Following elution, the 
mobile phase was nebulized using heated nitrogen in a Z-spray source/interface 
and the ionized compounds detected using a tandem quadrupole mass 
spectrometer. Mifepristone (molecular weight of 430 gimol) was detected at 
m/z 372.30. The internal standard mifepristone-d4 was detected at m!z 376.30. 
The ratio of the mifepristone peak height to the mifepristone-d4 peak height 
was calculated. 

The benefits of using HPLC detection rnethods, especially compared to the historical RIA or RRA. 

methods for detem1ining mifepristone serum levels, are weil known in the art: 

• European Journal ofEndocrinolo,'?Y 2007, 157, 561 (Exhibit B) describes plasma half­

life of mifepristone as being higher when calculated via radioimmunoassay (RIA) or 

radio receptor assays (RRA) as compared to HPLC detection methods (page 562): 

The plasma half-life of mitepristone has been reported to vary between 24 and 
48 h when analysed by high performance liquid chromatography (HPLC), and 
behveen 55 and 90 h when RIA or radioreceptor assays are used. 

• Contraception 2003, 68, 421 (Exhibit C) describes the inability of RIA & RRA to 

distinguish between mifepristone and the metabolites (page 422): 

Various assay methods such as radioimmunoassay (RIA) [9], 
radioreceptorassay (RRA.) [1 0,11] and assays based on high--performance liquid 
chromatography (HPLC) have been used to measure serum mifepristone levels 
[12--14]. lt soon became apparent that mifepristone is extensively metabolized, 
and due to the cross-reacting metabolites, direct RIA and RRA failed to 
distinguish the parent mifepristone from its metabolites [15]. (Emphasis 
added.) 
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Ql Journal o_f"Steroid Biochemistry 1989, 3 2( 1 A), 21 (Exhibit D, reference [8] of Sarkar) 

describes RIA as giving higher serum levels than HPLC detection methods (page 23): 

There was a good correlation between the serum ievels ofRU 486 measured by 
HPLC and RIA (Fig. 4). The correlation coefficient was 0.92 (n '" 80), but at the 
serum concentrations exceeding 0.64 ~1mol!l RIA gave higher values than 
HPLC. 

Accordingly, mifepristone senm1levels determined using RlA or RR.A. ref1ect the concentration of 

mifepristorw and its metabolites, not mifepristone alone, while the HPLC method used in the 

claimed invention provides values f(w mitepristone only. 

IV!ife[:!ristone metabolizes quickb:, leading to serum levels of the metabolites similar to. or even 

greater than~ mifepristone itself 

The inability of the RIA and RRA. assays to distinguish between mifepristone &'1d its 

metabolites is compounded by the rapid metabolism of mifepristone leading to high serum levels of 

the metabolites. Moreover, at least one metabolite has higher serum levels than mifepristone itself 

soon after administration, For example, Contraception 1993, 48, 13 3 (Exhibit E, reference [5] of 

Sarkar) shows serum ievels of mifepristone and its metabolites over 5 days following a single 600 

mg dose (Figures 3A-3D), as determined using HPLC detection methods: 
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RU42633 
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As shown in the table below, the serum levels of the metabolites rise very quickly, even surpassing 

mifepristone within several hours for at least one metabolite. Moreover, the mifepristone plasma 

level drops belovv' the claimed value of 1300 ng/ml within 8 hours following administration. 

Time 
Mire~;~:i~;~~~---- Ru 42633 T---R::u--42s4s Ru 4z698 _____ 1 

(ng/ml) (ng/ml) ' (ng/ml) (ng/ml) I 
l hr. ~· 1900 ~~800 

-----------------------+-----

~------~--~r. i -9~~--------------l----- ~~2000 -------=-~-~-~--- --400 _ 

I 24 hL ~------------=-~~~ ~ -~ l9~~m-•muL--- --450 •m•~-~~-~-~m-••u•m 
See also Figure 2 ofJournal of Steroid Biochemistry 1987, 26(2), 279 (Exhibit F, reference [14] of 

Sarkar), showing metabolite RU 42633 as having higher serum levels than mifepristone begilh"ling 

about 1 hour after a 100 mg dose, as determined using HPLC detection methods: 

:b 
~ ~~l) 48€, 

1::1 RU 42£,33 

t> li!U 4,Z£98 
o fl'i.} 4;?H48 

Hg, 2. Ph~smi~ <:o:n.;;>enlr~tkms (r.lean + SEM} of R U 486, 
RU 42633. RtJ 42848 atld RU 42f.i98, a!'t.;;r oral' ing~tioo .;,1f 

EOO rng of RU 4;ti;6 hy five fcrr.H~;ic V<lluntocr.~. 

In view of the inability of RIA and RRA detection methods to distinguish 

mifepristone from its metabolites, especialiy in view of the rapid mifepristone metabolism and high 

serum levels of mifepristone rnetabolites, there is no reasonable expectation of success for 

identifying 1300 ng/ml as the serum level of mifepristone only necessary to treat a patient suffering 

from a mental disorder amenable to treatment by mifepristone. Thus, the present invention is not 

obvious under 35 USC§ 103(a) over the combination of Medical Encyclopedia, the '953 patent and 

Sarkar. Accordingly, Applicants respectfully request that the Examiner withdravv this aspect of the 

r~jection. 
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CONCLUSION 

In view of the foregoing, Applicants believe all claims now pending in this 

Application are in condition for allowance. The issuance of a formal Notice of Allowance at an 

early date is respectfully requested. 

If the Exarniner believes a telephone conference would expedite prosecution of this 

application, please telephone the undersigned at 415-576-0200. 

KILPATRICK TOw'NSEND & STOCKTON LLP 
Two Embarcadero Center, Eighth Floor 
San Francisco, CalifOrnia 94111-3 834 
Tel: 415-576-0200 
Fax: 415-576-0300 
Attachments 
64529732 v1 

Res~b 
Alexander R. Trimble 
Reg. No. 52,301 
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EXHIBIT F 

0022 .. 4731/87 $3.00 + (!.()0 

Copyright (() 1987 l"er~amon Joumals ltd 

PLAS~1A CONCENTRATIONS AND RECEPTOR 
BINDING OF RU 486 AND ITS 

METABOLITES IN HUMANS 

OsKARl HmKlNHEiMO, KIMMO KoNTULA*, HoRACro CRoxxnot. IRVING SPrrz:j:, 
TAPA!>.lJ LUUKKAINEN and PEKKA LAHTEEN!YLii.KJ§ 

Steroid Research Laboratory, Department of Medical Chemistry, Unive.rsity of Helsinki, Helsinki, 
Finland, '"Department of Obstetrics and Gynecology, University ofHelsinld, Helsinki, Finland, tinstituto 
Chileno De Medicina Reproductiva, Santiago, Chile and tCenter for Biomedical Research, The 

Population Council, New York, NY 10021, U.SA. 

(Received 18 August 1986) 

Summary-Using Chromosorb® chromatography and HPLC, we measured the plasma concentrations of 
RU 486, and its monodemethylated (RU 42633), didemethylated (RU 42848) and alcoholic non­
demethylated (RtJ 42698) metabolites up to 72 h following oral ingestion of !00 mg of RU 486 by five 
female volunteers. The peak plasma level of RU 486 (4.5 ;.;mol;!) occurred within I h after ingestion of 
the compound; at this point significant amounts of the metabolites were also present in the plasma. After 
the initial redistribution within 6 h the plasma concentrations of RU 486 and three of its metabolites 
measured remained stable for 24 h. Concentrations of the monodemethy!ated metabolite exceeded those 
of the parent steroid during th€0 time period measured, whereas the concentrations of the didemethylated 
and alcoholic metabolites were lower than those of RtJ 486, but still notable. At 72 h the concentrations 
of aU the four steroids were still in the micromolar range. The relative binding affinities of these metabolites 
to human endometrial and myometrial progesterone r=ptors as well as to human placental glu· 
cocorticoid receptors were determined in t>irro. The affinity of RU 486 for the human uterine progesterone 
receptor {Kd = 1.3 x J0-9 M lor RtJ 486) was higher than that of progesterone but lower than that of 
ORG-2058, a potent synthetic progestin. The relative binding affinities of the monodernethylated. 
alcoholic and didemethylated metaboiites to the progesterone receptor were 2i, 15 and 9%. respeclively. 
compared with the parent compound RU 486; each was lower than that of progesterone (43%). Rll 486 
had an approx. 4-fold higher relative binding affinity to the ghlcocorticoid receptor than dexamethason!:. 
Interestingly, the relative bmding affinities of the metabolites studied to the human glucocorticoid receptor 
exceeded those of dexamethasone or cortisol. Compared with the parent compound RU 486, they were 
61, 48 and 45% for the monodemethylated, alcoholic and didemethylated metabolites, respectively; each 
was higher than that of dexamethasone (23%). The affinity of dexameth;Jsone to the human glucocorticoid 
receptor was 1.6 x w-· 9 M. These data indicate that the pool of certain metabolite> of RU 486 may 
contribute to a significant extent to the amiprogestagenic (23--33%) and even greater extent to the 
antiglucocorticoid (47--.01%) effects of RU 486. 

INTRODVCHON 

RU 486 is a recently described 19-nor-steroid deriva· 
tive with considerable antiprogestagenk and anti­
glucocorticoidal properties [1, 2]. When given during 
the luteal phase of the menstrual cycle, RU 486 is able 
to induce uterim: bleeding [l]. In preliminary clinical 
studies RU 486 induced abortion in approx. 80~1n of 
the subjects when given between weeks 5-8 of preg­
nancy, at a daily dose of 200 mg for 4 days [3, 4]. 
Recently, using RU 486, Nieman et a!" reported 
successful symptomatic treatment of Ctishing's 
syndrome [5]. 

The dimethylaminophenyl side-chain at carbon 11 

§Correspondence~ Steroid Res~arch Laboratory, De­
partment of Medical Chemistry, University of Helsinki, 
Siltavuorenpenger lO A, SF-00170 Helsinki, Finland. 

Presented in part at the X!! Meeting of the Jnrernarional 
Study Group for Steroid Hormones, Rome, Italy, 1985. 

279 

of RU 486 is important for antiprogestagenic 
action [6]. For all mammalian progesterone receptors 
investigated, RU 486 ha5 a higher affinity than 
progesterone [4, 7, 8]. The relative binding affinity of 
RU 486 for the glucocorticoid receptor is either equal 
to [7] or greater than {4] tbm of dexar:nethasone. 
Synthetic steroids may have biologically active me­
tabolites. Recently, Deraedt et al.[9] identified micro­
molar plasma concentrations of a monodemethylated 
metabolite after oral ingestion of RU 486. Our earlier 
studies indicate the presence of additional immu­
noreactive metabolites [i 0]. 

Deraedt et al. studied the metabolism of RU 486 
in rats and found that the monodemethylated, di­
demethylated and alcoholic metabolites all retain 
antiglucocorticoidal and antiprogestagenic activity 
that correlated with the binding affinity to both 
progesterone and glucocorticoid receptors [9). 

Since RU 486 has a high potential for clinical use, 
the biological activity of its major metabolites is of 
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interest. Hence, plasma concen!.ta!ions of RU 486 
and its monodemethylated (RU 42633), di­
demethylated (RU 42848) and alcoholic non­
demethylated (RO 42698) metabolites w'~re measured 
specifically by high pressure liquid chromatography 
(HPLC) up to 72 h following oral ingestion of !00 mg 
of RU 486. Furthermore, their relative binding 
affinities for human placental glucocorticoid and 
uterine (myometrial and endometrial) progesterone 
receptors in vitro were compared with ihose of refer­
ence steroids. 

EXPERIMENTAL 

Chemicals 

RU 486 (l7/)-hydroxy-llj.?-{4-dimethylamino­
phenyi)-l7rx -( 1-propynyl)-estra-4.9-dien-3-one ), the 
rnonodemethylated metaboli!e R U 42633 (J 7 {i­
hydroxy-ll/)-(4-morwmethylaminophenyl)-l7cx-(l­
propynyl )-estra -4, 9-dien-3-om:), the didemeth y lated 
metabolite RU 42848 ( 17 .8--hydroxy-11/3 -(4-amino­
phenyl)- l 7ct-( i -propynyl H:ma-4,9-dien-3-one}, the 
alcoholic metaboli!e RU 42698 {l7#-hydroxy-llfi­
(4-dimethylaminopbenyi)-l7a-( l-propynol)-estra-4,9-
dien-3-one) and [6,7- 1H]RU 486 (sp. act. 37 Ci/mmol) 
were kindly donated by the Roussel-Uclaf Research 
Center, Rornainville, France. The molecular struc­
tures of the compounds are presented in Fig. 1. 

Progesterone (4-pregnene-3,20-dione), dexametha· 
som: (9-fluoro-I6a-metbyl-I !jJ,l7o:,2!-trihydroxy-l ,4· 
pregnadiene-3,20-dione) and cortisol ( 11,8,]7,2 i · 
trihydroxy-4-pregnene-3,20-dione) were purchased 
from Steraioids Jnc., Wilton, NH, U.S.A. ORG-
2058 ( l6'X -ethyl-2 I -bydroxy-19-nor-4-pregnene-3,20-
dione) was obtamed from Organon Int., Oss, The 
Netherlands. f6,7- 1H] dexamethasone [DXM] (sp. act. 

45.8 Ci/mmol) was from New England Nuclear, 
Boston, MA, U.S.A., and [6,7-JH]ORG-2058 (sp.act. 
54 Ci/mmo!) from Amersham fnt, Ltd, Amersham, 
U.K. 

Acetic ac:id, diethyl ether, ethyl acetate, ethylene 
glycol, n-hexane, gelatin, glycerol, methanol, tri­
ethanolamine, titripiex HI (EDTA), and HPLC col­
umn Hibar LiChrosorb RP-18 (250 x 4mm int dia) 
were purchased from Merck, Darmstadt, West Ger­
many. Tris-HCl, dithiothreitol and ChromosorbA W­
NA W 60!80 Mesh were from Sigma, St Louis, MI, 
U.S.A. Nmit A \vas purchased from Amend, Irving­
ton, NJ, U.S.A., and dextran T70 from Pharmacia, 
Uppsala, Sweden. Ammonium sulfate was purchased 
from Schwartz; Mann and scintillation fluid VA-· 
riatuike (70~0 pseudochumene) was obtamed from 
Yliopiston Apteekki, Helsinki, Finland. 

Human samples 

Plasma samples were collected from five healthy 
female volunteers after oral ingestion of J 00 mg RU 
486 in mid··lu!eal phase of their cycle. Uteri were 
obtamed from paliems undergoing hysterectomy for 
uterine flbroids. The last menstrual period of the 
patients had occurred approx. 2 weeks prior to 
opera!ion. Only non-myomatous uterine tissue was 
used for the experiments described below. Placentas 
were obtained from women undergoing elective 
Caesarean section. 

If P LC studies 

The Chromosorb" column ---HPLC-method de­
scribed before [l 0] was modified. Disposable Pasteur 
pipettes were packed with 3 ml of Cbromosorb '' 
W-NA W 60/80 Mesh/20~3 ethylem~ glycol. A plasma 
sample was applied to the column, left for 30 min 

MOLECULAR STRUCTURES 01" RU 466. fW ii2SJ3, RU 42646 
.t,N D RU 42088 

Fig. !. Molecular structures of RU 486 and its monodemethylatr:d (RU 42633), didemethylated (Rt! 
42848) and alcoholic non-demethylated (RU 42698) mt~tabolites. 
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and then eluted as follows: (I) 5 ml of ethyl 
acetate-n-hexane 5:95, and (H) 5 mi of ethyl 
acetate-n-hexane 60:40. The eluates were evaporated 
to dryness, redissolved in the HPLC-eluent used and 
vortex-mixed. A sample (100 t<l) was injected into the 
HPLC system. The eluent used in HPLC for the assay 
of RU 486 was methanol-water-triethanolamine, 
90:10:0.05, pumped at a rate of L5 mljmin; and for 
the assay of the three metabolites, methanol--­
water-acetic acid-diethyl ether-triethanolamine, 
75:45:30:7.5:0.05, pumped at a rate of 2.2 ml/min. 

Preparation ·~l tissue samples 

The uterine samples were processed as described by 
Haukkamaa [ll] and placental tissues as described by 
Kontula eta!. for adrenal cortical tissue [12]. Cytosol 
samples were prepared by high-speed centrifugation 
of tissue homogenate:;. To remove endogenous ste­
roids from the cytosol samples a Dextran-coated 
charcoal (DCC) suspension containing 0.5% Norit 
A, 0.005% Dextran T70 and 0. J% gelatin in 50 mM 
Tris.--HCl-buffer, pH 7.4, was prepared. An aliquot of 
DCC suspension (the voiume corresponding to the 
cywsolic pn~paration to be stripped) was centrifuged 
at 3000 g for 10 min. The supernatant was discarded 
and the cytosol preparation was added to the char­
coal pellet The tubes were vortex-mixed and incu­
bated for 10 min at +4"C. After centrifugation at 
3000 g for lO min, the stripped cytosol samples were 
used for the competitive protein binding assays, 

Competitive receptor binding assays 

All assays were performed in duplicate or triplicate 
in disposable glass test tubes and were repeated at 
least 3 times. For progesterone receptor studies, 
varying amounts (fmal concentrations., J0- 10 to 
l 0 -5 M) of the steroids investigated (RU 486, RU 
42633, RU 42848, RU 42698, ORG-205& and pro­
gesterone) together with 10 · 7 M cortisol (to block 
bindmg to corticosteroid--binding globulin and to the 
glucocorticoid receptor), were pipettcd into the tubes 
and evaporated to dryness. One-hundred mic:roliters 
of cytosol (diluted to such an extent that approx 50% 
of the tritiated ligand was bound in the absence of 
any competitor) and 0.03 ,uCi of [3H]ORG-2058 
(pipetted in 100 .ul of 50 mM Tris containing 1% 
ethanol; final concentration 2.8 nM) were added, the 
tubes were vortexed-mixed and then incubated over· 
mght at -+- 4')C. After incubation, 200 111 of DCC 
suspension was added to each tube and the conten!s 
vonex-mixed. After 10 min at +4"C, The tubes were 
centrifuged for 5 min at 3000 g. The supernatants 
(containing the bound fraction of the tritiated ligand) 
were transferred to polyethylene counting vials to­
gether with 3 ml of scintillation fluid and were coun­
ted for 5 min in a liquid scintillation 1212 Minibeta 
counter (Wallac, Turku, Finland). The relative bind­
ing affinities of the different compounds to the pro­
gesterone receptor were calculated at the 50% com­
petition level according to Korenman [l Jj. 

For glucocorticoid receptor studies, similar incu­
bations were carried out, with the following 
modifications: undiluted placental cytosol was used 
instead of uterine cytosol; no cortisol was added to 
the tubes; and [ 3H]DXM (0.03 t< Ci/tube; final con­
centration 3.3 nM) served as trac:er instead of 
[ 3H]ORG-2058. 

Scatchard -plot analysis 

To verify the glucocorticoid receptor-nature of the 
steroid-binding component in placental cytosol, the 
dissociation constam (Kct) of its interaction with 
[ 

3H]DXM was measured. Aliquots (O.l mi) of 
charcoal-stripped placental cytosol were incubated, 
in a total volume of 0.2 ml, with varying concen­
trations (0.3300 nM) of ni]DXM dissolved in 
50 mM Tris-bufler. The extent of non-speciiic binding 
of FHJDXM was estimated from a parallel set of 
tubes also containing 10- 5 M non-radioa(:tive DXM. 
The tubes were incubated overnight at +4°C. 0.25 ml 
of DCC was added to separate bound and unbound 
steroids. Further steps were carried out as described 
above for the competitive receptor binding assays. 
The binding data (corrected for non-specific binding) 
were analyzed according to Scatchard [14]. 

To measure the Ku of RU 486 for the human 
uterine progesterone receptor, a partially purified 
progesterone receptor preparation from human myo­
metrial cytosol was first prepared as described by 
Kontula et a/.[15]. Before use, [3H]RU 486 was 
purified using the Chrornosorbcl\, technique (10]. The 
rest of the analysis \vas essentially as described above, 
except that partially purified progesterone receptor 
preparation and PH]RU 486 were used instead of 
placental cytosol and [3H]DXM, respectively, and 
non-radioactive RU 486 was used instead of DXM 
for the correction for non-specific binding. No excess 
of cortisol was used" 

RESULTS 

The u.v.-absorption spectra of the synthetic metab­
olites and their behavior in our HPLC system were 
analyzed. All the synthetic metabolites shared a 
common u.v.-absorption maximum at 304 nm. Each 
also had a characteristic u.v.-absorption maximum: 
RU 42633 at 250 nm, RlJ 42848 at 240 nm and RU 
42698 at 258 mn. Thc~ir retention times in our HPLC 
system were 4 min 36 s, 3 min 56 s and 2 min 49 s, 
respectively. 

Plasma concentrations (mean+ SEM) of RU 486 
and of its monodemethylated (RU 42633), di­
demethylatcd (RU 42848) and non-dernethylated al­
coholic (R U 42698) metabolites, after oral ingestion 
of 100 mg of RU 486 by five female volunteers, are 
depicted in Fig. 2. Peak plasma concentrations of RU 
4&6 (4.5 t' mol/!) were reached within l h after inges­
tion of the drug. The concentrations of the mono· 
demethylated metabolite (RU 42633) and hydroxy­
lated alcoholic metabolite (RU 42698) also reached 
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(Hours) 

Fig. 2. Plasma concentrations (mean+ SEM) of RU 486, 
RU 42633, RU 42848 and RU 42698, after oral ingestion of 

!00 mg of RU 486 by five female volunteers. 

peak concentrations within 1--2 h suggesting rapid 
first pass metabolism of RU 486. Plasma concert-· 
trations of the didemethylated metabolite (RU 
42848) increased slowly between 6 and 24 h, maxi­
mum concentrations were measured 24 h after inges­
tion of RU 486. Afler initial redistribution of 6 h the 
plasma concemrations of RU 486 and three of the 
metabolites assayed plateaued for 24 h or more. 
Concentrations of the monodemethylated metabolite 
exceeded !.hose of the parent RU 486. Plasma concen­
trations of the didemethylated and the alcoholic 
metabolite were lower than those of RU 486 but still 
notable. importantly, both RU 486 and the three 
metabolites were still present in micromolar concen­
trations at 72 h. 

The binding of RU 486 and its metabolites to 
human progesterone receptor in vitro was studied 

CJElj 

::J 
021 

L __ 
---o~s-------~r,;-- 1.5 :: 0 nro;Qi I I 

:;PEC!:~:c 8iNDING OF ( 3:-<J-RU :~86 

Fig, 3 FI-I]RU 486 Scatchard plot analysis of human 
myometrial progesterone receptor. Mean Kc~ l 3 x 10-9 M. 

Ci 

'"'rYIOI /I 

SPECIF:C 81t>./DiNG OF \ 3H}- DX:i'.-1 

Fig. 4. ['Hjdexamethasone Scatchard plot analysis of 
human placental glucocorticoid receptor. Mean Kd 

1.6 X lO ~ M. 

Tabk ! The relative binding affinities 
of the steroids investigated for human 
myometrial and endometrial pm-

ge'?terone receptor ---------------

Compound"" 

ORG-2058 
RU 486 
Progesterone 
RU 42633 
RU 42698 
RU 42848 

Relativet 
affinity 

%) 

373 
100 
43 
2! 
15 
9 

*'For systematic names see Experi­
mental. 

·rRdative to RU 4g6 ( = 100%). 

using both human endometrial and myometrical cy­
tosoL The relative binding affinities were idemkal 
and therefore combined. The Kct (mean of three 
separate: experiments) of the binding of RU 486 to the 
human myometrial progesterone receptor was. 
1.3 :n: 10 ~ M (Fig 3). The relative binding affinity 
of RU 486 to the human progesterone receptor was 
higher than that of progesterone but lower than that 
of the potent synthetic progestin ORG-2058. All the 
metabolites of RU 486 studied had a lower af!inity to 
the progesterone receptor than progesterone itself. 
The relative binding affinities of ORG-2058, pro­
gesterone and the three metabolites of RU 486 to the 
progesterone receptor an: given in Table l. 

The binding of RU 486 and its metabolites to the 
human glucocorticoid receptor in vitro was studied 
using human placental cytosol. Figure 4 shows a 
representative Scatchard-plot of the interaction be­
tween the placental glucocorticoid receptor and triti­
ated DX}v·L The mean K,J in four experiments was 
1.6 x lO 9 M. Competitwn studies revealed that all 
three major metabolites of RU 486, along witb the 
parent compound. had higher affinities for the glu­
<:Ocorticoid receptor than the potent glucocorticoids 
dexamethasone and coni sol. Table 2 gives i.he relative 
affinities of the steroids tested for the human placen­
tal glucocorticoid receptor {mean values of 5 separate 
experiments). 

DlSCl.JSSlO~ 

Synthetic steroid derivatives may have biologically 
active metabolites. Radioimmunoassays often lack 

Table 2. The relative binding affinities of 
the steroids lnvest~gated for human 

g!ucocort!coid receptor 

Compolmct• 

RU 486 
RU 42633 
RU 42698 
RU 42848 
Dexamethasone 
Corti:ool 

Relative 
:;.ffinity 

lOO 
6! 
48 
45 
23 
9 

~For ~ystematjc names., ~ee Experi­
mc!'l!al. 

tRelative to RU 486 ( = 100% ). 
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the specificity to discriminate between the parent 
compounds and their metabolites. Furthermore, a 
metabolite cross-reacting in the radioimmunoassay 
may lack biological activity. 

Earlier studies on plasma RU 486 concentrations 
were carried om using direct radioimmuno·· 
assay [16. 17]. We have developed methods to 
specifically measure plasma concentrations of RU 
486 and its three most proximal metabolic products 
using Chromosorb:P·-column chromatography and 
HPLC. The HPLC method described previously [9] 
had to be improved since it did not separate !he 
monodemethylated metabolite from the alcoholic 
metabolite. Our res\llts show that after ingestion of 
100 mg of RU 486 by human female volunteers, 
at least three metabolites of RU 486, !he 
monodemethylated (RU 42633), didemethylated 
(RU 42848) and alcoholic non-demethylated {RU 
42698) forms, are circulating in micromolar concen­
trations, i,e. dose to that of the parent compound for 
72 h. When measured by a specific Chromosorb k • 

HPLC-method the plasma concentrations of RU 486 
did not differ significantly when the single oral dose 
of RU 486 was increased from 100 to 800 mg [ 1 0]. 
This suggests rapid distribution of RU 486 into the 
tissues, and rapid first-pass metabolism of RU 486, 
Ora! administration of [3H]RU 486 resulted in re­
markable extravascular diffusion in rats as reported 
by Deraedt et al[9]. Studies employing specific HPLC 
method will reveal whether there is a change in the 
ratios between RU 486 and its metabolites after the 
admimstration of different oral and parenteral doses 
of RU 486, In general the receptor binding ability of 
a steroid gives an indication, although not proof, of 
its biological activity, Deraedt et a!, determined the 
relative binding affinities of Rlf 486, RU 42633, RU 
42.848 <md RlJ 42698 to cytosolic progesterone and 
gh;cocorl.icoid receptors. Oral administration of RU 
486, RU 42633, Rtr 42848 or RU 42698 in rats 
resulted in abortion or inhibiled the thyrnolytic etrect 
of dexamethasone thus demonstrating their ami­
progestational and antiglucocorticoidal nature, 
respectively [9]. Their results indicate that the alco­
holic metabolite might have a higher biological activ· 
iay in relation to receptor binding as compared with 
the rnonodemethylated metabolite. The relative bind­
ing affinities of RU 486 and its three metabolites to 
the human glucocorticoid and progesterone receptors 
were determined, using dexamethasone and ORG-
2058, respecaively, as reference steroids. Before ac­
cepting the previously characterized progesterone [llj 
and glucocorticoid receptor [12] systems as models, 
the saturability and high affinity of the binding was 
confirmed in each case (Figs 3 and 4). In previous 
studies, RU 486 has been shown to display a 
binding affinity greater than that of progesterone 
in a!J the mammalian progesterone receptors 
investigated [4, 7]. Variations in the reported 
affinities [4, 7, 8] may be explained by species 
differences in the characteristics of s1eroid 

receptors [15). The lower binding affinity of pro­
gesterone to the human progesterone receptor, as 
compared to RU 486 (43%, Table I), is in accord 
with the value of 67%, which was reported previously 
by Gravanis et ai.[8]. 

The hydrophobic molecular structure of RU 486 
reveals features suggesting high affinity binding to 
progesterone receptor [18]. The antiprogestagenic 
properties of RU 486 are thought to be due to the 
dimethylarninophenyl side chain at carbon I I [6]. 
Dernethylation of this side chain decreases its hydro­
phobici!y, and also decreases the binding affinity of 
mono- and didemethylated metabolites to 21 and 
9%, respectively (Table l). Hydroxylation of the side 
chain at carbon !7 decreases the binding affinity of 
the compound from 100% !RU 486) to 15% [RU 
42698) (Table l) 

Based on the relative receptor binding affinities of 
the metabolites (Table I) and their plasma concen­
trations (Fig. 2), it JS possible to estimate the con­
tribution of the metabolite pool in the anti­
prog<estal.ional action of RU 486. The theoretical 
contribuhon of the prevailing metabolite pool to the 
antiprogestational activity of R ll 486 after ingestion 
of 100 mg of RU 4&6 amounts to about 23% at I h 
but as high as 33% at 24 h. 

Comparatively little is known about the relative 
affinity of RU 486 for human glucocorticoid rccep· 
tors. However, in comparison with published clinical 
and experimental studies [2, 4, 7], the high affinities of 
RU 486 and of its metabolites to the human glu­
cocorticoid receptor (Table 2) are not surprising. 
However, it must be kep! in mind that competition 
studies performed at 0-+ 4'C in cell-free conditions 
do not necessarily correctly reflect the situation at 
+ 37"C and in !he whole organism [ l9l The the­
oretical contribution of the metabolites of RU 486 to 
the antigiucocorticoidal action of RU 486 was calcu­
lated. This was based on the relative receptor binding 
affimti(cS (Table 2) and plasma concentrations (Fig. 2) 

of the metabolites. These results suggests that l and 
24 h after the intake of 100 mg of RU 486, the three 
metabolites would represent 4 7 and 61 %, re­
spectively, of the total antiglucocorticoid activity of 
RU 486. 

Despite the high alftnity binding of RU 486 and its 
metabolites to the human g!ucocon.icoid receptor in 
vitro, previous clinical experience suggests that large 
single doses of R U 486 ( ;?> 400 mg) are needed w 
promote antiglucocorticoid effects in vivo [2, 20]. 
Chronic treatment with 25-200 mg/day of RU 4&6, 
doses sufficient to produce uterine bleeding in 80% 
or more cases, d:d not result in any apparent anti­
glucocorticoidal elrects [l, 3]. This may be partly ex­
plained by the fact that the concentrations of plasma 
cortisol are at least one order of magnitude higher 
than that of plasma progesterone, even during the 
luteal phase of the menstrual cycle. The commonly 
used chnical parameters of antiglucocorticoid activ­
ity, i.e. plasma ACTH and cortisol concentrations, 
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necessitate transport of the antiglucocorticoid mole­
cule to the hypothalamus or the pituitary in order to 
affecl ACTH secretion. Thus, the fact that up to 
400 mg of RU 486 was needed to equal the sup·· 
pressive effects of l mg of dexamethasone on ACTH 
and conisol in vivo !2], might be explained by the 
higher bioavailabilily of DXM (32% non-protein 
bound in plasma. reL 21) or higher 
hypothalamic/pituitary uptake of DM X compared to 
RU 486. ln view of the fact that plasma concen­
trations of RU 486 are not elevated by increasing the 
oral dose of Rll 486 from !00 to 800 rng, ali associ­
ated with micmmolar concentrations o! anti­
glucocorticoid steroids (Fig. 2, ref.lO), it still remains 
an enigma why systemic antiglucocorticoida[ effects 
are virtually never seen at RU 486 doses below 
400 mg. 

In conclusion, the remarkable binding am.nilies of 
the metabolites of RU 486 to human progesterone 
and glucocorticoid receptors suggest an important 
role of these metabolites, along with the parent 
compound, as regards the antisteroidal action of RU 
486. This also justifies further metabolic studies after 
administration of varying oral or parenteral doses of 
RU 486. 
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EXHIBIT E 

Clinical Article 

Pharmacokinetic study of RU 486 and its 
metabolites after oral adtninistration of 
single doses to pregnant and non .. pregnant 
women 

Yong~en Shi1, Zhi-hou Ye1, Chang~hai Ilet, Guo-qing Zh.ang1, fian­
qiu Xu 1, P.F.A. Van Look2 and K. Fotherby3 

1 Shanghai Institute of Planned Parenthood Research, Shanghai1 People's 
Republic of China 
2 Special Programme of Research, Development and Research Training 
in Human Reproduction, World Health Organization1 Geneva, 
Switzerland 
3 Royal Postgraduate 1\tiedical School, Ducane Road1 London, U.K. 

RU 486 and three of its metabolites (RU 42633 ·· nwnodemethyl, 
RU 42848- didemethyl, and RU 42698- hydroxymetabolite) were dete.r­
milwd by HPLC in plasmo from nine non-pregnant and 36 pregnant 
women Each non-pregnant subtect took an oral dose of RU 486 
(25, 100, l/00 and 600 mg consecutively) once pet menstrual cycle. 
Six of the nine wome.r.1 also .received a dose of 200 mg. The 36 
pl'egnant 1-vomen lvere randomized into four groups 1-vhich wem given 
a single dose o,f25, 100, 400 or 600 mg RU 486. Blood samples 
were taken up to 120 h after dosing. Peak concentTations of RU 486 
occuued on most occasions vllithin 2 h. Plasma concentrations 
at 1 h and at 24 h increased in pmportion to log dose. There was a 
.,.,ride ~.ral"iability (up to ten-fold) in the pharmacokinetic parame-­
ters within each dose gmup. Plasnw concentm- tions of RU 42633 
were sirn.ilar to those of R U 486 but concentrations of R U 42848 
and RU 42698 were much lower. As \'\ritl1 RU 486, the plasma concen­
trations of the metabolites were maintained at high levels for 
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up to 48-72 h after dosing. The findings were consistent with a rapid 
metabolisrn of RU 486 to RU 42633; removal of the second methyl group 
leading to R U 42698 occurred much more slowly' and to a much less 
extent than remora] o,f the /irst. There appeared to be no signi,fi-
cant differences between the non-pregnant and pregnant women in 
either the plasma concentrations or pharmacokinetic parameters 
of RU 486 and its metabolites. 

Keywords: Mifepristone (RU 486), RU 486 metabolites, human pharmaco­
kinetics 

Introduction 

RU 486 [mifepristonei l7f3-hydroxy-ll f3-(4-dimethylaminophenyl)-17a.­
( 1-propynyl)-estra-4,9-dien-3-one] is a potent antiprogestatkma] steroid ( l) 
which has been shown to be effective in terminating early pregnancy, 
especially in combination with a prostaglandin (2-5). Three metabolites 
of RU 486 have been identified (Fig. 1). The compound undergoes demeth­
ylation to give the mono- (RU 42633) and di- (RU 42848) demethylated 
derivatives as well as hydroxylation of the propynyl group (RU 42698). 
RU 486 and its metabolites can be readily assayed in blood by HPLC (6), 

RU>IOO RU 42698 

RU 42633 

FfGIJRE 1. RU 486 and its three metabolites assayed in the present stL1dy. 
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lviifepristone (RU 486) pharmacokinetics: Shi et al. 

and information is available regarding the blood concentrations of the 
three metabolites in non-pregnant women l?-9). The results of these stud­
ies suggest that the pharmacokinetics of RU 486 vary depending on the 
dose given, probably because the compound binds to a high affinity-lim­
ited capacity binding protein in serum (8). The absence of a proportional 
increase in the plasma concentrations of RU 486 following ingestion of 
larger doses may explain the lack of a dose-response rela.tionship when 
the drug is used alone for the termination of early pregnancy [ 10). 

In order to further examine the pharmacokinetics of RU 4861 the blood 
levels of the parent compound and its three main metabolites were mea­
sured by HPLC after administration of various doses to the same group 
of non-pregnant women, and the derived pharmacokinetic parameters 
compared to those found in pregnant women taking similar doses of the 
antiprogestin. 

Subjects and Methods 

Permission for the study had been granted by the Ethics Committees of 
the Shanghai Institute for Planned Parenthood Research and o£ the World 
:1-:l:eahh Organization, and informed consent was obtained from the volun­
teers after the purpose of the study and the procedures involved had been 
explained. 

Nine non-pregnant and 36 pregnant women were recruited. All subjects 
were healthy with no history of liver, renat cardiovascular or endocrine 
disease and none had taken any steroid-containing drugs for <H least three 
months. The non--pregnant sub:iects had had normal menstrual cycles (25-
35 days) for at least three months prior to admission to the study. The 
pregnant subjects also had had regular menstrual cycles (25-35 days) for 
at least three months prior to conception and, at the time of study, had 
been amenorrhoeic for up to 49 days with an ultrasonographically con· 
finned, normal intrauterine pregnancy. 

Each non-pregnant subject received a dose of RU 486 once per menstrual 
cycle, three days before the expected time of menses. The doses, ;:Himinis­
tered consecutively, were 25, 100, 400 and 600 mg. In six of the nine 
women, a dose of 200 mg was also given. The pregnant subjects were 
randomized into four groups which were given a single dose of 25, 100,. 
400 or 600 rng RU 486. The pregnancies were terminated by vacuum 
aspiration after collection of the last blood sample. 

In both pregnant and non-pregnant women, blood samples were taken 
from an antecubital vein immediately before and 20 min, 40 min, 1, 2, 
4, 81 12, 48, 72, 96 and 120 h after administration of RtJ 486. Heparin 
was used as anticoagulant and the plasma obtained after centrifugation 
was stored at -lO"C until analysed. 

RU 486 and its three metabolites were determined in the plasm.a sarn-
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ples by HPLC as described previously (6) with minor modifications. An 
ODS reversed phase column (200mm x 3.5mm ID) was used with a mobile 
phase of methanol: methylcyanide: water (42: 28: 30 by vol) at a flow 
rate of 1 ml/min. Recoveries of RU 486 and its three metabolites RU 4263.3, 
RU 42698 and RU 42848 were 92% .. 93% .. 94% and 64%, respectively, the 
sensitivity of detection for the four steroids in plasma was 10 ng/rnl1 and 
the intra- and interassay coefficients of variation vvere < 10%. Adequate 
separation of the four steroids was achieved as illustrated in Fig. 2. 

Plasma RU 486 concentration-time curves were analysed by the itera­
tive method. vVith doses of 200 mg or less, the curves were in agreement 
\Vith a two-compartment open model, whereas w1th higher doses, zem­
order kinetics applied for a period of about 48 h after cornpletion of the 
absorption and distribution phases. Accordingly, the values were com­
puted according to a non-compartment model (11,12). Clearance (Cl) was 
calculated from dose/ AUC (area under the plasma concentration-time 
curves obtained by the trapezoid rule). Volume of distribution (Vd) was 
calculated from Cllkel. 

Statistical analysis was done by t-test and differences were considered 
significant if P < 0.05. Because of the size of the dose groups (nine women), 

B 

a 
s 1)4 

b 
6 !4 

c 
6 92 

d 
10 37 

c 

107 

FIGURE 2. HPLC of RU 486 and its metabolites (a.: RU 42848; b: RU 42698; c: RU 42633; d: RU 486): A: 
biank plasma; B: blank piasma with standards added; C: plasma obtained eight hours after a single dose of 
100 mg RU 486. 
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the study could be expected to den10nst:rate differences between groups 
of about 1 SD (95% level two··tailed testi 90% power). Based on our 
previous work (6), this discriminatory power would be sufficient to 
demon- strate differences in phar.macokinetic parameters of biological 
relevance. 

Results 

Characteristics of subjects 

There were no significant differences in physical characteristics between 
the groups studied (Table 1 ). 

Plasma levels of RU 486 and its rnetabolites 

Mean plasma concentrations of RU 486 and its three metabolites at vari­
ous times after oral administration of single doses of Rl.J 486 to the non~ 
pregnant women are shown in Fig. 3A. Absorption of RU 486 was rapid, 
as illustrated by the presence of detectable amounts of the steroid in all 
20 min samples of all subjects except one who received a 25 mg dose. 
The rapidity of absorption was also shown by the finding that peak plasma 
concentrations were achieved at 1 h or less for 21 of the 42 administrations 
of RU 486, between l and 2 h for 15 administrations and after 2 h in only 
six. There was a very marked between-subject variation in the plasn1a 
concentrations after the same dose of RU 486, and examples of the size 
of this variation are given for sorne sample times in Table 2. Detectable 
levels of RU 486 ~v.rere found in the 96 h samples of all wornen receiving 
200 mg or more, in seven of the nine samples after 100 mg, but in none 
of the samples after the 25 mg dose. 

The ratio of the lh:24h concentrations for the five doses of RU 486 
decreased with increase in dose (25 rng, 5.8; 100 mg, 3.5; 200 m.g, 2.9; 
400 mg, 2.6; 600 mg, 2.4) suggesting that the rate of metabolism decreased 
with increase in dose. This is also suggested by the data in Fig. 3A where 

TABLE 1. Physical characteristics of subjects (X ± SE) 

Non-
pregnant Pregnant ·---...... --......... --...... --..... __ ........ __ _ 

Dose (mg) 25-600 25 100 400 600 ________ ...................... _ ................................................ _ .................... _ .............. __ ......... --····---
Age (yrs) 
Height (em) 
Weight (kg) 
Body mass index 

28.9 
159.6 

55.4 
21.7 

± 5.1 
± 4.7 
:.t~ 7.0 
± 2.1 

Contraception 1993:48, Aug. 

29.1 ± 3.9 
161.7 ± 1.5 

54.5 C~. 4.4 
20.7 ± i .7 

2EL1 ± 5.5 28.7 
162.4 ± 3.8 151.4 

52.3 +· 4.2 51.7 
19.8 :±. '1.7 19.8 

± 

± 
.::!": 

± 

4.6 
3.8 
5.3 
1.5 

30.2 ± 4.8 
161.0 ± 2.7 
53.5 :~. 4.4 
20.6 :~. 1.8 
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FIGURE 3A-D: Mean (SEM) concentrations of RU 486 (A) and its metabolites (RU 42633: B; RU 42848: C; RU 
42698: D) after oral administration of various doses of RU 486 to non-pregnant women. 
("--0 : 25 mg; £-----.A: 100 mg; o-.-D: 200 mg; .._.: 400 mg: V'---V: 600 mg) 

1:38 

for the higher doses, in contrast with the lower doses, the steady decrease 
in plasma levels continues up to 96- 120 h. Although increasing the dose 
of RU 486 led to an increase in its mean plasma concentrations, this 
increase appeared tmrelated to dose. Thus, the ratios of plasma concentra­
tions at 1 h for the 25, 100, 200, 400 and 600 mg doses were l; L9: 2.1: 
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TABLE 2. Between-subject variation in plasma AU 486 concentrations. Values are minimum and maximum 
concentrations (ng!ml) at four selected times after administration of the various doses of RU 486 to non-pregnant 
women 

Dose {mg) 25 100 200 400 600 
-----------·---------------·--------------·-·------------·------------------------------------------------------------------------------------------------------·· 

Time 20 min 
i h 
8h 

48 h 

0-301 
59-1296 

116---319 
31-i03 

15--787 
123-2080 
368-716 

89-291 
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113-859 
770-1840 
318-1077 

97--·520 

73-·1098 
417-2943 
503-1249 
241--·788 

37---1469 
1280-2966 

548-1328 
452-·1083 
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2.6: 3.2 compared to dose ratios of 1: 4: 8: 16: 24. However, there were 
significant correlations between log dose and 1 h plasma concentrations 
(R "' 0.98), and between dose and the ratio of plasma concentrations at 1 
h (R = 0.95). Similarly, there were significant correlations between log 
dose and 2.4 h plasma concentrations (R = 0.98), and between dose and the 
ratio of the plasma concentrations at 24 h (R = 0.97). 

Fig. 3B shows the plasma concentrations of the monodemethylated 
metabolite. RU 42633 reached peak levels that were similar to those of 
RU 486, but the peak was attained more slowly. Thus, in contrast with 
RU 4861 peak concentrations of RU 42633 were reached in less than 2 h 
for only two of the 42 administrations of RU 486, from 2 to 4 h for 19 
administrations, and after 4 h for 2L From 4 h after dosing, mean plasma 
concentrations of RU 42633 were greater than those of RU 486. Detectable 
levels of RU 42633 were present in the 96 h samples after administration 
of 100 rng or more of RU 486 and in three of the nine samples after the 
25 mg dose. 

Peak concentrations of Rl.J 42848 (Fig. 3C) and RU 42698 (Fig. 3D) were 
only about 25% of those of RU 486 and RU 42633 and occurred much 
later. Thus, for 42 administrations of RU 4861 peak concentrations of RU 
42848 occurred in less than 12 h on 18 occasionS1 between 12 and 24 h 
in 2.0, and between 24 and 48 h in four. In spite of the lower peak concentra­
tions of RU 42848, detectable levels were found at 96 h in all samples 
except one, when the dose o£ RU 486 was 100 mg or more. The times to 
reach peak concentrations of RU 42698 were similar to those for RlJ 
42633, occurring on six occasions in less than 2 h1 between 2 and 4 h for 
18 administrations! and after 4 h for 18. Plasma concentrations of RU 
42698 declined more quickly than those of RU 42848i detectable levels 
were present at 96 h in all samples except one after 200 mg or more of 
RU 486, in only one of the samples after 100 mg, and in none of the 
samples after 25 mg. 

Plasma concentrations of RU 486 after a single oral dose of the com­
pound to pregnant women are shown in Fig" 4A and were not significantly 
different from the corresponding values in the non-pregnant subjects. 
Plasma concentrations of the metabolites are not presented in detail since 
they too did not differ significantly het'.veen the pregnant and non-preg­
nant women. The values for the subjects receiving the 600 mg dose of 
RU 486 are cornpared in Fig. 4B. 

Pharmacokinetic parameters 

The calculated parameters for various doses of RU 486 in pregnant and non­
pregnant women are summarized in Table 3. For women in any particular 
dose group, there was a wide variability (up to ten-fold) inmost of the param· 
eters. For Cmax, some of the \\'Omen in the 25-mg dose group had values 
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FIGURE 4. A Plasma concentrations of RU 486 after single oral doses of RU 486 to pregnant women. 
B. Plasma concentrations of RU 486 and its metabolites after oral administration of 600 mg RU 486 to pregnant 
women. 
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TABLE 3. Calculated pharmacokinetic parameters for various doses of RU 486 in pregnant and non-pregnant women. Values are means with SD in 
paren!heses 

Dose (rng) 

Cmax 
(ng/ml) 
Tmax(h) 

Tel(h) 

Cl(lih) 

bl Vd(l) ..... ...., 
N> 

"" ~ AUC 
g (~J-gillh) 

,.,.~ ' ,.., 
d' a· 
i::j 
___.. 
\0 
\0 
(.r.:l 

.j::>.. 
00 

~ 
Q''< 

Non-pregnant 

25 100 200 400 
·~------~-------------------------------~~----------------~-~---------------------------. 

820 1660 1670 2090 
(350) (604) {405) (570) 
1.7 1 7 1.6 L4 

(0.7} (U) (0.7} (0.5) 

18.9 26.0 37.6 39.6 

{11.7) (7<~) (18.5) (13.9) 
3.1 4.3 6.4 6.8 

( 1 '1) (1.2) (3.5) (2.9) 
76 160 297 342 

(50) (67) {129) (73) 
9.1 35.3 39.9 67.9 

(3.5) (6.8) (17.2) (22.2) 

Pregnant 
·------------------------------

600 25 100 400 600 
------------------------------------------------------· 

2290 750 1320 1730 1910 
(600) (184) (400) (360) (376) 
1.6 1.8 2.1 1.6 1.5 

(1 .2) (1.2) (i .3) (1.2) (1.4) 
50.2 12.6 26.0 ~11.4 50.9 

{31.0) (7.5) (16.9) {12.8} (26.4) 
6.9 4.6 7.0 9.5 9.7 

( 1 .8) (2.9) (4.1) (3.6) (3.7) 
448 63 204 390 620 

(134) (22) (92) (108) (220) 
95.6 7.3 18.4 47.2 74.0 

(38.4) (3.3) {8.3) (14.3} (35.1) 

(') ..._, ...... 
~ ,..., 
("') 
c ........ 

~ 
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almost as high as some of those who received 600 mg. Although Tmax 
showed wide intersubject vanation within each dose group, the mean val­
ues for the groups were not statistically significantly different. Values for 
some parameters .. e.g. Cmax and A UC, were consistently higher in the non­
pregnant than in the pregnant women for similar doses, whereas the reverse 
was the case for the clearance !Cl) values. The differences, however, were 
not statistically significant. Values for Tel and Vd were not different be­
tween the pregnant and non-pregnant groups. Whilst it would be expected 
that values for Cmax and AUC would increase with increase in dose, values 
for Tel .. Cl and V d also did, and the differences betirveen the highest and 
lmvest doses were statistically significant (P < 0.05). 

Differences in the mean Cn1ax values between the lowest and highest 
doses of RU 486 were two- to three-fold, but for AUC the difference was 
.about ten-fold. This discrepancy arose because Tel increased three- to 
four-fold with dose, a change resulting fro.m changes in Vd and Cl which 
determine Tel. Both Vd and Cl increased with dose; the increase in Vd 
(six·· to nine-fold) being proportionately greater than that of Cl \approxi­
mately two-fold). The increase in Vd with dose suggests that RU 486 
binds only \veakly to plasma protein and that this binding is of limited 
capacity. Clearance also appeared to reach a limiting value at doses above 
200 mg and this was probably the major factor in determining the elt~vated 
plasma levels of RU 486 over a long duration. With doses of RU 486 
greater than 1 00 mg, plasma levels remained high for up to 48 h and did 
not become undetectable for 96 to 120 h. 

Calculated parameters for the mono-demethylated (RU 452:3B), di-de­
methyla.ted (RU 42848) and hydroxylated (RU 42698) metabolites are 
shown in Tables 4, 5 and 6, respectively. 

Values of Cmax for RU 42633 were similar to those of RU 486 !Table 
4), although the peak occurred later (mean Tmax about 1.6 h .for RU 486 
and 4.5 to 5 h for RU 42633) and, consequently, the serum levels remamed 
higher for a longer duration. The findings are consistent ''lith RU 42633 
being a rapidly formed metabolite of RU 486. RU 486 was also rapidly 
transformed to RU 42698 (mean Tmax about 4 h) (Table 61 but its plateau 
concentrations were only about 20% of those of RU 486 suggesting that 
RU 42698 is only a minor metabolite of RU 486. Its lower serum concen­
tration was not due to it being more rapidly metabolised since its Tel 
was not significantly different fro.m that of RU 486. RU 42848 (Table 5) 
showed a different pattern fmm the other metabolites and reached Cmax, 
which was only about 5(Yo - 20% that of RU 486 and RU 426331 much 
rnore slowly (mean Tmax about 14 h). This suggests that the rernoval of 
the second methyl group is a much slower process than removal of the 
firsL This slow removal of the second methyl group accounts for the 
much lower plasma concentrations of RU 42848, since the Td for this 
metabolite was not significantly different from that of RU 42633. 
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TABLE 4. Calculated pharrnacokinetfc parameters lor the mono-dernethyi metabolite RU 42633 after administration of various doses of RU 486 to 
pregnant and non-pregnant women. Values are means w1th SD in parentheses 

----~-----------------------------

Non-pregnant 
---- --~-~~- Pr€2:!_~-~-~-----------------------------

Dose (mg) 25 100 200 400 500 25 100 400 500 
--~-------------- ------------ ------------------ --------------------------------------------------------

Cmax 487 1433 1396 2135 2031 478 1007 1749 1692 
(ngim!) (252) (638) (469) (829) (781) (139) {323) (773) (507) 
Trnax(h) 3.6 4.1 4.4 6.2 5.2 6.9 5.2 4.9 4.8 

(L5) {1.8) (1.1) (4. 1) (OJ) (7.1) (2.0) (i .4) \2.0) 
Tel(r1) 35.4 25.4 49.0 58.0 51.1 '19.8 33.1 40.9 124 

(22.1) (8.2) (22.0) (40.0) (19.9) (T1) (12.7) (16.7) (!45) 
Cl(lth) 17 23 28 38 45 20 36 57 57 

(S) (9) (9) (17) (20) (10) (18) (29) (33) 
Vd (lxW2) 79 8.6 18 26 30 4.9 18 30 59 

(4.3) (3.4) (5) (14) (12) (U) (12) (12) (30) 

AUG 17.4 42.5 79.2 1:32.1 160.4 14.8 34.1 86.8 172.8 

(f.l.g/1/h) (7.9) (16.0) (26.2) (55.8) (64.6) (5.3) (14.8) (35.3) (160.6) 
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TABLE 5, Calculated pharmacokinetic parameters for the di-demethyl metabolite RU 42848 after administration of various doses of RU 486 to pregnant 
and non-pregnant women. Values are means with SD in parenlheses 

Non-pregnant 
------~----~--

Pregnant 
-------~------ -------- -------------

Dose (mg) 25 100 200 400 600 25 100 400 600 
-------------------------------~~- ~--~----------------~---

Cmax 45 185 206 448 544 76 125 548 504 
tngtm\) ~10} \118) {126} \i84} {254) {35) \55) (30i) (23B) 
Tmax~h) 29.0 19.6 14.4 10.8 12.9 14.6 14.3 i2.5 18.8 

(122) {11 ,2} (tW) {3.4) {5.3} (8.0) (12.2) (5 .. 3) (!2.6) 
Tel(hl 29.8 242 76.2 58.8 66.2 19.0 900 39.7 42.3 

(662) (106) (82.0) (58.7) (33.6) (14.5} (80.0) (24.4) (20.7) 
Cl(i/h) 59 81 179 208 208 101 123 158 19:3 

(38) (56) (97) (72) (1 i 6) (44) (72) (82) (69) 
Vd (lx102) 51 80 130 147 161 21 114 92 100 

(10) [41} (66) (125) (64) (9) (55) {75) (25) 
AUC 26 7.9 17.8 22.7 462 3.15 11.5 33.3 367 
(p.tg/l/h) (3.6) (13.8) (14.0) (11.7) (42.8) (1.7) (9.4) (17.3} (16.7) 
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TABLE 6. Calculated pharmacokinetic parameters for the hydroxylated metabolite (RU 42698) after administration of various doses ol RU 486 to 
pregnant and non-pregnant women. Values are means with SD in parentheses 

Non-pregnant Pregnant 
-~--~------------------------------------------------------------~~~~-K~-K~~m~~--

Dose (mg) 25 100 200 400 600 25 100 400 600 
·---------------------------------

Cmax 154 292 3~i0 378 417 167 250 365 346 
(ngiml) (53) (101) (77) (87) (62) (76) {60) {96) (54) 
Tmax(h) 3.7 4.1 3.7 4.6 9.6 3.9 3.6 7.1 4.3 

(1.3) (1.7) (i .3} {20) (12.4) {1.8) {1.8) (6.6) (1.6) 
Tel(h) 16.7 24.5 40.5 54.7 29.1 8.9 30:! 46.8 56.2 

(9.2) (9.2) (9.2} (35.3) (97.9) {U) (18.3) (34.8) (138.8) 
Cl(l/h) 82 142 173 212 160 105 208 205 240 

(31) (46) (74) (63) (1I9) (49) (150) (50) (191) 
Vd (lx102 ) 17 46 96 167 249 14 65 131 289 

(8) (16) (31) (124) (252) (9) (28) (75) (1 19) 
AUC 3.5 8.0 13.2 20.8 27.4 2.9 7.2 20.5 24.0 
(;;.,g/i/h) (i .3} (2.9) (4.4) (6.9) (22.6) (1.1) (3.8) (4.3) (20.0) 
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Discussion 

The pharmacokinetics of various single doses have been previously (8) 
studied in groups of different non-pregnant women whereas in our study 
the doses were administered consecutively to the same women. As found 
in most previous investigations (d 6),, absorption of RU 486 was rapid, 
with peak concentrations in most women occurring between 1 and 2 h, 
irrespective of dose. The serum concentrations we found also agree with 
those reported previously. 

In a study (8) of four different doses of RU 486 \100, 400, 600 and 800 
mg) .. there were no significant differences in plasma concentrations within 
the first 48 h. In our study, although there was an overlap in the concentra­
tions with doses of 100 mg and above, the curves for the mean values for 
each dose were differentiated. This also applied to the plasma concentra­
tions of the metabolites with the exception of the di··demethylated cmn­
pound. Lihteenmaki et al. (8) found that with doses above 100 mg, plasma 
concentrations of RU 486 and the three metabolites showed little decrease 
during the first 48 h after dosing. Our findings were similar wi tb the 
exception of the 25 mg dose where a definite decrease had occurred by 
48 h and levels became undetectable by 96 h. By 120 h, levels after the 
three higher doses (200, 400 and 600 mg) were still readily measurable. 
Similar findings applied to the plasma concentrations of the metabolites. 

Tel in our investigation increased with increase in dose but this may 
be an artifact due to the difficulties of measuring this parameter accurately 
at the higher dose levels. Our value for Tel (about 20 h) in non-pregnant 
women after the 25~mg dose agrees with the rnean value of about 25 h 
reported in previous studies (cf 6) using low doses of RU 486. If this is 
the approximate true rate of elimination of RU 486, plasma concentrations 
after administration of higher doses shou.ld decline more rapidly than 
they do. In blood, RU 486 binds to an al·acid glycoprotein (7); this binding 
is weak - values of Vd are not so low as to suggest tight binding - and it 
is of limited capacity. Consequently, this weak binding is unlikely to 
account for the long duration of the elevated plasma levels of RU 486. 
The binding also appears to be saturated at relatively lovv concentrations 
of RU 486. 

As postulated previously \6) on the basis of the Vd, the low clearance 
and the much higher transfer constant fro:m the inner to the peripheral 
compartment than from the peripheral to inner compartment, the pharma­
cokinetic parameters suggest retention of RU 486 in some tissues from 
which the drug is only slowly released. This is also supported by our data 
on the three major metabolites of RU 486j like the parent compound,. 
these metabolites also maintain high serum concentrations over extended 
periods but they show much lower binding to the glycoprotein, This 
suggests that the bind.ing of RU 486 to this protein does not play an 
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important role in the low clearance of the antiprogestin. RU 486, and to 
an even greater extent the demethylated metabolites, are taken up in Fivo 
by abdominal adipose tissue (l3L the concentration of RU 486 m adipose 
tissue being higher than that in serum, although for the metabolites the 
reverse is the case. Considering that in the average subject depot adipose 
tissue may account for about 18% of total body weight1 the amount of 
RU 486 localising .i.n this tissue may be considerable. After a dose of 200 
mg RU 486, the mean value for its concentration m abdominal adipose 
tissue was 447 ng/g (13); in a 65-kg woman, this would equate to about 
5.2 mg. I-iowever, this may be a tninimal value since RU 486 may not 
localise to the same extent in the various fat depots in the body. for 
example1 in animal experiments with ethynyl estradiol1 the proportion 
of the dose detected in various fat depots varied widely, with that in 
mesenteric fat being about five times dult in abdominal fat ! 14). 

There were no significant differences in the plasma concentrations or 
pharmacokinetic parameters of RU 486 and its metabolites between the 
non-pregnant and pregnant \Vomen. 

The finding that increasing the dose of RU 486 from 200 to 600 mg 
produces little increase in its plasma concentrations for up to 72 h might 
suggest that, dmically1 the lower dose should be as effective as the higher 
one. Also, little if anythinK would probably be gained by giv]ng multiple 
doses of RU 486 instead of a single dose. Recently reported data on the 
efficacy of different multiple and single doses of RU 486, used in combina­
tion with the prostaglandin analogue gemeprost for termination of early 
pregnancy, support these conclusions ( 15, 16). 
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PHARMACOKINETICS OF THE 
ANTIPROGESTERONE RU 486 IN \VOl\fEN 

DURING MULTIPLE DOSE ADMINISTRATION 

0SKARI HEIKINHE!l\.to* 

Steroid Research Laboratory, Department of Medical Chemistry, University of Helsinki, 
Helsinki, Finland 

(Re .. :eived 31 October !987; rt'ceivedfor publication 4 July 1988) 

S~m~mary--Serum levels of RU 486 were measured by high performance liquid chromatography 
(HPLC) following oral intake of l25, 25, 50 and 100 mg twice daily (b.Ld.) for 4 days, 50 mg b.i.d. 
for 7 days, as well as a single dose of 200 mg of RU 486. The pharmacokinetics of RD 486 were 
not linear: when ~he daily dose of RU 486 was 100 mg or more, the serum Ievell! were similar. The 
pharmacokinetic behaviour of RD 486 during the treatment period was similar between the study 
subjects, whereas the elimination phase pharmacokinetics showed wide individual variation. Also 
the mean elimination phase haJf.Jifes (t112 ) of RU 486 varied from 25.5 to 47.8 h in the groups of 
different regimen, yet the variation between different groups was not statistically significant The 
areas under the concentration curves (Al.JC) were calculated. In the multiple dose study (mds) the 
AUC0_. 11 h:s decreased when the administered dose of RU 486 was increased. The ADC0 _, 12 , seen 
after administration of 100 mg b.i.d. x 4d. (mean± SEM = 0.43 ± 0.04 J< molfi x h/mg) was 
significantly (P < (i.05) lower than the AUC0 •• m, :s oh!ained with administration of 12.5 mg 
b.i.d. x 4d. (!.49 ± 0.37 fimolfl x h/mg), 25 mg b.Ld. x 4d. {L09 ± 0.15 .umolfl x h(mg), and 50mg 
b.i.d. x 7d. (0. 72 ± 0.!1 ttmol/1 x h/mg). The AUC0.~ 00 obtained by administration of a single dose 
of 200 mg of Rll 4&6. (sds) was 0.67 ± 0.21 ,umol/1 x h/mg. H is concluded that if multiple dose 
administration of RU 486 is preferred, daily administratio11 of relatively small doses of RU 486over 
sevenli days seem to be advantageous. 

INTRODUCTION 

In attempts to terminate early human pregnancy, 
various regimens of the antiprogcsterone RU 486 
have been used. In the studies published so far, the 
overall success rate with treatment periods of 2--7 
days, and daily doses of RU 486 ranging from 50 to 
400mg, has: varied from 60 to 85%, [l-6]. However, 
no clear dose---response correlation with clinical per­
formance has been found [l--4]. Preliminary reports 
suggest that in very early pregnancy a large single 
dose of RU 486 (i.e. 600 mg) is clinically as effective 
as multiple dose administration of the compound [7]. 

Our earlier work on the initial pharmacokinetics of 
RU 486 following single oral doses ranging from 100 
to 800 mg revealed that serum levels of RU 486 were 
generally not significantly different; partly because of 
saturation of the serum binding capacity for RU 486, 
and effective metabolism of the compound [8]. Serum 
levels of demethylated and hydroxylated metabolites 
of RU 486 increased along with the increased dose 
following single oral administration of RU 486 to 
female volunteers [8]. Hence, to study the pharma· 
cokinetics of RU 486 in women during muitiple dose 
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administration of the compound, serum levels of RU 
486 following various regimens were examined. 

R U 486 (17l) -hydroxy-l I P ·( 4-dimethylamino­
phenyl)-17a-(propyny!)-estra-4,9~dien-3-one) tablets 
(5, 10 and 50 mg), [6,7-'H]RU 486 and the corre­
sponding antibody were kindly donated by Roussel­
Uclaf Research Center (Romainvilie, France). 
Healthy normally menstruating female volunteers, 
aged 22-40 yr and weighing 46-70 kg, participated in 
the study. 

Multiple dose study (mds) 

Groups ingesting 12.5, 25, 50 and !00 mg of RU 
486 twice daily (b.i.d.) for 4 days, and 50 mg b.i.d. for 
7 days, each consisted of six volunteers. Thus the 
total doses of RU 486 were lOO, 200, 400, 800 and 
700mg, respectively. Volunteers were advised to in~ 
gest RU 486 at 9.0(}-10.00 and at 21.0(}-22.00h, 
beginning on day 12 of the luteal phase {day 0) of the 
cycle during an hCG-induced pseudopregnancy [for 
details, see ref. 9]. Blood samples were collected daily 
at 9.00 h prior to ingestion of RU 486. In the groups 
ingesting RU 486 for 4 days or 7 days, serum samples 
were collected daily up to day 5 or day 7, respectively. 
Figure 1 depicts the protocol of RU 486 adminis­
tration. and sample collection. Some samples were 
also collected at 9"00 h during the l2 days following 
the end of RU 486 administration. 
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Fig. l. The protocol of RU 486 administratwn and col­
lection of serum samples in the multiple dose study. 

Single dose study (.rds) 

The group ingesting a single dnse of 200 mg of RU 
486 in the mid-luteal phase of the cycle (6--8 days 
after the LH-surge) consisted of 4 female volunteers. 
Blood sarnpies were collected at - 1/2, 0, 1, 2, 4, 6 
and 10 h; thereafter daily up to 7 days and on days 
!0 and 14. 

Serum levels of RU 486 were measured using 
Chromosorb" -column chromatography prior to 
quantitation by high performance liquid chro­
matography (HPLC) [10]. Tn these HPLC-studies the 
intra- and imerassay coefficients of variation were 6.9 
and 1 L5%, respectively. 

In mds the concentrations of RU 486 measured on 
days l-4 and l-7 following 4 and 7-day treatments, 
respectively, are referred to as Cm,o. The normalized 
areas under the serum concentration curves 
(AUC0 ..• : 2h) were calculated over one dosage interval 
by trapezoidal rule using the emir.: s measured on days 
3 and 4, and thereafter divided by the corresponding 
dose, in sds the AUC,; q was calculated by the 
trapezoidal rule, and thereafter divided by the dose. 

ln mds the half-lifes (! 1 1 ) were calculated from the 
concentrations of RU 486 measured following termi· 
nation ofRU 486 administration. and in sds from the 
concentrations of RU 486 mea;;ured after 24 h. 

One-way analysis of variance (ANOVA) was used 
to assess the difference in AUC and t~, 2 between the 
groups of diffencnt regimen. The AUC:s obtained by 
various regimens were thereafter compared using the 
Welch two·· tailed Hest. In mds the cftect of time and 
regimen of RU 486 on Cmm: s measured on days l--4 
were evalu.ued using two-way ANOVA. The AN­
OVA: s were performed with the StatWorks---·­
Slatis~kal software (Cricket Software, Jnc., Phi!adel· 
phia. PA, U.S.A.). 

RESULTS 

Figure 2 shows the serum concentrations of RU 
486 (mean + SEM) following oral administration of 
12.5, 25, 50 and !OOmg of RU 486 b.Ld. for 4 days. 

.1()oHfJ 
10 FlU 4B6 

o----"Ct 12,5mQ td.d. )( 4d 
B<·---~ 25,0" 

(12~1 

::L[ 
00~5 

0 '·--·--~~,-

Fig. 2. Serum l!::vds of RU 486 (mean+ SEM) following 
ingestion of t2.5, 25, 50 and WO mg of RU 486 b i.d. for 4 

days. 

In ali groups the highest mean C,;n: s were measured 
on day 3, and they were 1.7, 2.6, 3.6 and 3.8J~mol/l 
in the groups receiving 12.5, 25, 50 and I 00 mg of R U 
4861u.d., respectively. For the first 2 days of the RU 
486 treatment, the cn1in: s w<ere at the same level in the 
groups ingesting 25, 50 or lOO mg of RU 486 b.i.d. 
Throughout the study, the C.,;0 of RU 486 seen after 
the dose of 12.5 mg l:u.d. were approximately half of 
those seen after the higher doses of 50 and l OQ mg 
b.i .d. (Table I). 

The individual (open symbols) and the 
mean + SEM (solid circles) serum concenirat.ions of 
RU 486 following 7-da.y ~ldministn1tion of 50 mg of 
RU 486 b,i.d, are depicted in Fig. 3. Serum levels 
were similar to those seen after the 4-day treatment. 
The highest mean Cmin of RU 486 {3.3 tmwlf]) was 
measured on day 3. The mean concentrations were 
measured to remain above 2.2 pmol/1 throughout the 
7·-day tre<.tment period, and thereafter they began to 
decline. During tbe treatment period the individual 
Cmm:s of RU 486 were similar in aH six volunteers. 
However, the elimination phase pharma<:okinetics 
showed a wide range of variation. The l:;2 of RU 486 
in these patients was 40.9 ± 6.2 h (mean ± SEM) 
(Table 2}. in volunteer No. 1, RU 486 was detectable 
in serum up to 12 days following termination of the 
RU 486 administration. 

In the samples collected following administration 

Table L Serum wncr.n\rat-ions (,umr;ljl) of RU 486 [mean :t SEM, (n)l followmg mgestion 0f l2.5 mg 
(A}. 25 mg {l'l}, 50 rng iC) and l 00 mg (D) b.i.d. for 4 days and 50 mg b.i.d. for 7 d;;ys (E) 

Day A B c D E 
~------------------------------------------~~~-~---------

L 1.5±0.4 (5) 2.6 ± 0.6 (5) 3.1 ± 0.9 (o) 2.3 ± (15 (6) 1.8 ± 0.3 {6) 
2. 1.7±04 (6) 2 5 ~t 0.4 (5) 3.5 i OJ~~ (6) 2.& ;t 0.5 (6) 2.5 .:.+: 0.3 (&) 
3. l7 _tO.S (6) 2.6 ± 0.3 (&) 3.6± 1.4 (5) 3 9 ± 0.4 (6} 3.3 ±0.6 (5) 
4. l-4±0.5 (6) 2.0 ± (1.4 (6) 2.9 _-<_:0.4 (5) ."1.1±0.4 (6) 3Jl ±0.4 (6) 

5. Ul:t: 0 2 (4) L6 0.3 (4) 2.2 + 0.2 (5) 2.5 ± OA i3) 3.0 ± 0.3 (5) 

6. 0.4 ± 0.3 (3) L2± 0.! (3) 2.6 _t 0.4 (5) 
7. 0.5 ±: 0 ' (3) 04:t.O.l (5) 0.6 ± (L!. (3) 1.4±0.5 (3) 2.3 ± 0.3 (3) 

--~-----................ 
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Table 2. AUC0., 1a ~s ;mti 1112 :s !mean± SEM. (n)] following in;v;es· 
tion of 12.5. 25, 50 and lOOmg b.i.d. for 4 days and 50mg b.i.d. for 
7 days. Also AIJC~-" and 1112 following ingestion of a single dos.: 

of 200 mg is induded. 

AUC t;p 
Regimen ("molf! x h/mg) {IK>!!rs) 

~-------~....,.... ........... 
lZSmg h.i.d. x 4d !.49 ± f.l.H (6) 29.5 ± 3.6 (5) 
25.0 mg b.i.d. x <ld !.09 ::': 0.15 (6} 15.5 :t 1.4 {(\) 
50.0 mg b.i.d. x 4d 078±0.21 (5) 3Ul ± 4.0 (6) 

lOO.Omg b.i.d. x 4d 0.43 ± (1.04 i6) 47.8 ± 7.8 (!i) 
50.0 mg bj.1.t ;,; 7d 0.72±llll (5) 40.9 ± 62 (5) 

200 mg single dose 067 ± 0.2! {4} :?.9 ! :!:. 8.3 (4) 
ANOVA.f 3.167 L922 
df 5,26 6,2<i 
p p < 0.025 n.s. 

of SOmg of RU 486 b.i.d. for 7 days, the concen~ 
trations of RU 486 were also measured by RIA 
following the Chromosorbtt·co!umn chromato­
graphy as described earlier [10]. There was a good 
correlation between the serum levels of RU 4&6 
measured by HPLC and RIA (Fig. 4). The cor· 
relation coefficient was 0.92 (n "" 80), but at the serum 
concentrations exceeding 0.64 ttmoljl RlA gave 
higher values than HPLC. The equation for the linear 
regression line ·was HPLC = 0.55 RIA+ 0.29 t4mol/!. 

Figure 5 depicts the mean concentrations ( + SEM) 
of R U 486 in four women after single oral intake of 
200 mg of RU 486. The peak levels of RU 486 
(mean ± SEM = 4.9 :t: 1.2 fimol{l) were measured at 
l h after ingestion, After the initial redistributkm 
period within 6 h, a plateau was reached until 
24 h. The mean ( ± SEM) concentration of RU 486 at 
l, 2 and 3 days were Ui ± 0.4, 1.1 ± {1.3 and 
0.6 ± 0.3 pmo!/l, respectively. The t 112 of RU 486 
in these subjects was 29.1 ± 8.3 h (mean± SEM, 
Table 2). 

The serum concentrations ofRU 486 measured for 
the first 7 days in the mds are displayed in Table 1. 
In ail groups of different regimen the highest mean 
C""•: s were rneasured 3 days after beginning of the 
RU 486 treatment. Two-way ANOVA did not hldi­
cate statistically significant effect of time em Crn;n:s 
measured on days l-4 in the groups of different 
regimen (ANOVA f = l .660, df"" 3, 113, P =G. t 82). 

Table 2 shows the A UC: s and t 112 : s of RU 486 in 
all the groups of different regimen studied. One-way 
ANOV A revealed statisticaHy significant variation in 
the AUC: s (P < 0.025) calculated for the different 
groups. In the mds the AUC0 .• m:s decreased when 
the administered dose of RU 486 was increased, the 
smallest AUC0 •• 12 h was obtained with the regimen of 
100 mg b.i.d. for 4 days. The AUC0 •• 1n: s following 
ingestion of 12.5 mg (P < 0.05), 25.0 mg (P < 0.005) 
b.i.d. x 4d, and 50 mg b.Ld, x 7d (P < 0Jl5) were 
statistically significantly different when compared by 
the Welch two~tailed t-te:st t.o the AUC0 .o~ 2 h follow­
ing ingestion of 100 mg of RU 486 b.i.d. x 4d. 

The mean 1112 : s showed a wide range of variation 
between the groups of different RU 486 regimen, 
however one~way ANOVA did not indicate statisti· 

caily significant variation between the t 112 : s measured 
in the different groups. 

Various oral doses of RU 486 have been used in 
clinical work. Large doses of ;::.:400 mg ofRlJ 486 are 
required for clinical antiglucocorticoid effects [ll , 12], 
whereas the optimal regimen of RU 486 for anti~ 
progesterone action remains obscure fi ·4]. Daily 
doses of 50 rng or more of RU 486 have been used in 
previous clinical studies in order to terminate early 
human pregnancy (l-.. 6}, With two difterent regimens 
of RU 4&6, i.e, 25 mg and SO mg b.i.d. for 7 days, 
Odlind and Birgerson reported equal success rates of 
61% [4]. U1>ing more strict patient selection and three 
different regimens of R U 486. namely 50 mg b.i.d. for 
4 days, 50 mg 3 times daily for 4 days, and 400 mg 
daily for 2 days, Couzinet et al. were able to terminate 
early pregnancy equally in 82, S8 and 85% of their 
patients, respectively f3]. Success rates of 60 and 72% 
reported by Cameron et al. and by Shoupe et al. 
following ingestion of 150 mg dally for 4 days and 
100 mg daily for 7 days, respectively, are in the same 
range as the other clinical data published so far (5, 6]. 
Recent reports suggest that administration of R U 486 
at daily doses of 25 and 50 mg mighi. be on the 
threshold of being effective for induction of uterine 
bleeding or for termination of early pregnancy, re· 
spectively [H. Croxatto, pers. commun., 13]. 

in previously published dinical articles, the serum 
levels of R U 486 have been measured by direct RIA 
[3, 14, 15], which also measures some of the metabo­
lites of RU 486 [14], The lower precision and accu· 
racy of RIA at high concentrations of RU 486 [10] 
could explain the higher values obtained by this 
method (Fig. 4). Due to its higher accuracy at high 
serum levels of RU 486, the specific HPLC method 
was chosen for the present study, 

m·I!!..!Jl,laL 
:c ' ~IJ.os!l OO"'ll t:>.i.<!. ~ J a ,.. .... .., l 

............. 2 

0,5 

0,1 

!! 10 15 ao~ 

Fig. 3. The individual (open symbols) and mean+ SEM 
(closed circi!:s) eerum concenil'ations of RU 4S6 following 
intake of 50 mg b.i.d. for 7 days. the tlfl of au 4~6 

{mean ± SEM) in these volunteers was 40.9 ± 62 h. 

NEPTUNE GENERICS – Ex. 1003 
Page 95



24 0SKARJ HEIKJJiilfEIMO 

5,0 

u 
-' ... 
:r: 

2.5· 

0-

0 5,0 7,5 
RIA 

O·o -10-s 1ll2i 1, I 2.5 

Fig. 4. Comparison of HPLC and RIA after 
Chmmowrb'ti:·column chromatography in the assay of RU 
486 in serum. Serum samples were collected following oral 
intake of :50.0 rng b.i.d. for 7 days. The equation for the 
linear regression line was HPLC = 0.55 RIA+ 0.29 J.!moi/1, 

and the correlation coefficient was 0.92 (n = 80). 

Pncvious work on the pharmacokinetics of RU 486 
has shown that by increasing a single oral dose from 
WO to 800 mg, the serum levels of RU 486 cannot be 
gre:uly elevated [8]. A similar phenomenon has also 
been reported to occur during multiple dose adminis­
tration of the compound (16]. The equal C"';": s of R U 
486 during tbe treatment period following intake of 
d~1ily doses exceeding 50 mg (Table l) is at least partly 
explained by saturation of alpha l-acid glycoprotein, 
the specific transport protein of RU 486 j8, 17], 

The serum concentrations of the mono­
demethylated, didemethyiated and hydroxylated me­
tabolites of RU 486 increased significantly when the 
single oral dose of RU 486 was increased from 100 
to 800 mg; thus equalling or exceeding the serum 
levels of the parent RU 486 [8]. These metabolites 
bear lower affinities of 9 21 ~~(> (RU 486 = 100%} to 
the human progesterone receptor [18]. Even though 
the monodemethylated and hydroxylated metabolites 
behave as weak antiprogesterones in rat [! 9], the 
amiprogestagenic nature of the metabolites of RU 
486 in humans has not been confirmed. Thus, from 

Fig. 5. Serum concentrations of RU 486 in four female 
volunteers (mean + SEM) following oral intake of a single 

dose of 200 mg of RU 486. 

the pharmacokinetic point of view, the optimal dos­
age could be the one leading to the highest serum and 
target tissue levels of RU 486: the strongest com­
petitor for the progesterone receptor and the best 
characterized antiprogesterone of these steroids. 

In agreement with previous pharmacokinetic data 
[lO, 16], 4 and 7-day treatment with daily doses of 100 
and 200 mg of RU 486 resulted in nearly identical 
Cmin: s of R tJ 486 during the treatment period 
(Figs 2 and 3, Table l). In the mds the t\UC0 •• 12 h:s 

decreased when the administered dose ofRU 486 was 
increased (Table 2). The AUC0~,m seen after admin­
istration of 100 mg b,i.d. for 4 days was significantly 
lower than the AUC0 .• 1n:s obtained with adminis­
tration of 12.5 mg b.i.d. (P < 0.05). 25 mg b.i.d. 
(P < 0.005) for 4 days, and 50 mg b.i.d. (P < 0.05) 
for 7 days. This may further suggest that if multiple 
dose administration of R U 486 is preferred, daily 
administration of relatively small (i.e. around 
50--·100 mg/day) single doses of RU 486 might be 
advantageous. This might also decrease possible side­
effects of RU 486 associated with high ora! doses 
[6, i 5]. 

The elimination phase pharmacokinetics of RU 
486 showed a wide range of individual variar.ion 
(Fig. 3), suggesting large individual variation in the 
capacity to metabolize and excrete RU 486. The 
mean tu2 :s of RU 486 varied from 25.5 to 47.8 h in 
the groups of different regimens (Table 2), however 
the variation was not siatis!kally significant. 

A iarg<: single dose of RU 486 (i e. 600 mg} has 
been reponed to be clmically equally effective as 
multiple dose administration in very early pregnancy 
[7). The AUC0 ., following intake of a single dose of 
200 mg of RU 486 was in the same range with the 
AlJCo~.;n:s seen in mds (Table 2) indicating that 
single dose administration of RU 486 may be as 
efficient as multiple dose~ admimstration. Also, due to 
the long lu2 of RU 486 ['Table 2. refs lO, l9J, single 
dose administration might lead to sufficiently high 
and prolonged serum levels of RU 486 to ensme 
saturation of the progesterone receptors. In addition, 
in order to avoid possible misuse of RU 486 [3], single 
dose administration of the compound would be pref­
erable. On the other hand, !he clinical potency of the 
s.ingle dose administration of RU 486 declined from 
89% in pregnancies ofless than 5 weeks amenorrhoea 
to 58% when tlw duration of pregnancy exceeded 6 
weeks [7]. Therefore multiple dose administrations of 
RU 486 might be needed in more advanced preg­
nancies" 

Previously, with daily doses of 50 mg or above, the 
abortifacient properties of RU 486 have been re­
ported w lack dose-dependency ji --6]. Following 
multiple daily administration of lOO mg or more of 
RU 486, the Cm'": s were similar during the treatment 
period (Table l). This phenomenon is partly due to 
saturation of the specific serum transport capacity for 
RU 486, and effective metabolism of the compound 
[8]. Therefore, due w saturation of the serum binding 
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capacity for R.U 486 [Fig. 2, ref. 8], the quantitation 
of R.U 486 in serum following intake of doses exceed­
ing SO rng may not be very informative. It is con· 
eluded that from the pharmacokinetic point of view, 
admin1stration of R.U 486 as relatively small daily 
dose administered over several days seem to be 
advantageous. 
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Abstract 

The ph<mnacokinetic~ of mitepristone i~ characterized by rapid absorption, a long half-life of 25--30 h, and high micromolar semm 
concentrations following ingestion of doses ot' 2' lOO mg of the dmg. Tbe serum transport protein ---a~ J -acid glycoprotein (AAG-) ---regulates 
the semm kinetics of mifepristone in man. I-Sinding to AAG limits the tissue availability of mifepristone, explaining its low volume of 
distribution and low metabolic clearance rate of 0.55 L!kg per day. In addition. the similar semm levels of mifepristone tollowing ingestion 
of single do~e~ exceeding lOO mg can be explained by saturation of the binding capacity of ~erum AAG. Mifepristone is extensively 
metabolized by demetbylation and hydroxylation, the initial metabolic steps being catalyzed by the cytochrome P-450 enzyme CYP3A4. 
The three most proximal metabolites, namely, monodemethylated. didemethylated and hydroxylated metabolites of mifepristone, all retain 
considerable affirJty toward human progesterone and glucocorticoid receptors. Also, the serum levels of these tJ->,ree metabolites are in ranges 
similar to those of the parent mifepristone. Thus, the combined pool of mifepristone-plus its metabolites-seems to be responsible for the 
biological actions of mifepristone. Recent clinical studies on pregna,.'lcy termination artd emergency contraception have f()cused on 
optimization of the dose of mifepristone. In these studies it has become apparent that the doses efficient for pregnancy termination diftcr 
from those needed in emergency contraception ---mifepristone is eflective in emergency contraception at a dose of lO mg, which results in 
linear pharrnacokinetics. Hmvever, the 2'200 mg doses of mifepristone needed for optimal abortifacient etfects of mifepristone result in 
~atmation of semm A.A . .CJ- and thus nonlinear pharmacokinetics. In view of the pharmacokinetic data, it may be speculated that dosing of 
mifepristone for pregnancy tennination and lor emergency contraception could be reduced to approximately l 00 mg and 2--5 mg. 
respectively. It remains to be seen whether the newly ~ynthesized, more selective antiprogestins will prove more efficaciou~ in the clinical 
arena. «;;; 2003 Elsevier Science lnc. All rights reserved. 

KeyTvords: ?\1"etabolisn1; Jbgh perfoxmance-Jiquid chro1natography~ Radio]nununoassay; Emergency contraception; I'v1edical abortion; Dose-xesponse 
relationships 

1. lntmdudion 

Recent clinical studies on the use of mifepristone in 
medical termination of pregnancy and in emergency con­
traception have focused on optimization of mifepristone 
regimens. In termination of first-trimester pregnancy, a 
200-mg dose ofmifepristone, in combination \Vith vaginally 
administered prostaglandin, is equally effective as a higher 
dose (600 mg) of rnifepristone [ l 3]. In these studies, the 
percentages of complete abortions have ranged 88 96'/o 
[l--3]. The results of preliminary studies have suggested that 

* Correspo1uhng author. Fax: + 358-9-47l7480J. 
E-mail address: oskari.heikirrheimo({i:helsinki.ft (0. Heikinheimo). 

even a 1 00-mg dose of mifepristone might be equally ef­
fective [4]. However, in a randomized multicenter study 
ananged by the World Health Organization (WHO), 50 mg 
of mifepristone combined vvith vaginally administered pros­
taglandin was 1.6 times more likely to fail in lermination of 
t1rst trimester pregnancy when compared \Vith a regimen 
containing 200 mg of mifepristone [5]. 

In emergency contraception, considerably knver doses of 
mifepristone are needed. In a randomized study arranged by 
the WHO, a 10-mg dose of mifepristone was equally effec­
tive as 50 mg or 600 mg doses, each preventing 84 - 86'% of 
pregnancies [6]. In fact, the lowest effective dose of mife­
pristone in emergency contraception has not been charac­
terized. The more than 10-f()ld dii1erence in the doses of 

0010--7824/03/$ -- see front matieJ rc) 2003 Elsevier Science Inc. All rights reserved. 
doi: J O.J 0 16/SOO J 0-7824(03)00077-5 
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mifepristone required for optirnal clinica1 effects in emer­
gency contraception and in pregnancy lerminalion suggests 
that different biological mechanisms mediate these c1inical 
effects of mifepristone. 

The antiglucocorticoid effects of mifepristone are in 
sharp contrasl \Vith its anliprogestagenic effects in preg­
nancy temrination or in emergency contraception. Ear1y 
studies by Bertagna el al. [7] and Gaillard et al. [8] shmved 
that activation of the hypothalamic-pituitary-adrenal (HP A) 
axis in response to mifeprislone is clearly a dose-dependent 
phenomenon, and significant increases in the circulating 
concentralions of adrenocorticotropic honnone and cortisol 
are seen following administration of ~,200 mg of the dmg. 
l\!Ioreover, more pronounced activation of the HPA axis is 
seen as the dose of mifepristone is increased [7,8]. 

The differences in the clinical etTects of mifeprislone are 
also related to its pharmacokinetics-the high efficacy of 
mifepristone in emergency conlraception is seen in lhe dose 
range that results in linear kinetics of the drug in semm. 
Hmvever, lhe doses required for termination of pregnancy 
or activation of the HP A axis result in saturation level, non 
linear kinetics of mifepristone. In this article we review the 
pharmacokinetics of mifepristone in humans, with special 
emphasis on the relationships between its pham1acokinetics 
and c1inical efficacy. 

ar- aco in tics o riston 

2.1. Assa}! systems j{;r mifepristone 

arious assay methods such as radioimmunoassay (RIA) 
[9], radioreceptorassay (RR.i\) [10,11] and assays based on 
high-performance liquid chromatography (HPLC) have 
been used to measure serum mifepristone levels [12 14]. It 
soon became apparent that mifepristone is extensively me-

tabo1ized, and due to the cross-reacting metabolites, direct 
RU\ and RRA. failed to distinguish the parent mifepristone 
from its metabolites [ 15]. However, the micromolar semm 
levels of mifepristone-----seen following ingestion of doses 
currently used in clinical practice-allowed us to develop 
methods based on HPLC for detailed analysis of the phar­
macokinetics and metabolism ofmifepristone [16]. Column 
chromatography can be used to separale the metabolites 
from the parent mifepristone, which can then be measured 
specifically eilher by RIA or HPLC [13]. 

2.2. Absorption and distribution o.f mifepristone 

Follcnving oral ingestion, mitepristone is rapidly ab·· 
sorbed and the time to peak serum levels (tmaxY is approx­
imalely l 2 h [ ll l3]. Also, wben analyzed by speciflc 
RlA or HPLC, the tmax values have been similar within the 
dose range of 200--600 mg of mitepristone [16, 17]. Peak 
concentrations (Cmax) rise according to the dose of mife­
prislone witbin the dose range of2 25 mg [l 7]. However, at 
higher doses of l00-800 mg, cmax va1ues do not dii1er 
significanlly, most likely as a result of sa!ural ion of tbe 
serum binding capacity for mifepristone [16]. The bioavail­
ability has been estimaled to be 40'/0 following oral intake 
of l 00 mg of mifepristone [ 18]. nforttmately, attempts to 
bypass lhe t!rsl-pass metabolism by means of vaginal ad·· 
ministration resulted in 1mv sen.un levels of mifepristone 
[l9] . 

? . Serum levels of mifi'priswne 

The pham1acokinetics of mifepristone have been studied 
tollmving single oral doses ranging 2 800 mg. Following 
ingestion of 2 and 25 mg doses, the levels of mifepristone, 
as well as the areas under the concenlration cu1 .. ves (A Cs ), 
rise according to the dose (Fig. l) [17]. However, fol1ovving 
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Fig. 2. Serum levels (mean :!: SF) ofmifepristone and its monodemethylated, hydroxylated and didemethyiated metabolites following administration of single 
doses of 100, 400, 600 and 800 mg to female volunteers. Statistically significant differences in the serum levels between the gmups ingesting 100 and 800 
mg are indicated by asterisks (*p < 0.05; **p < 0.()!: ***p < 0.005; ****p < 0.()01). Redrawn from Heikinheimo et al. [16J. 

intake of single doses of l 00, 400, 600 and 800 mg, the 
concenlrations of mifepristone have all been observed to be 
at ~2.5 ,umol/L at 24 h (Fig. 2) [16] despite the nearly 
10-fold diiierence in the dose ingested. 

\V11en aci .. ministered repeatedly, a similar phenomenon in 
the plateau levels is seen \Vhen the daily dose of mifepristone 
exceeds 100 mg [20]. Figure 3 shows the individual and mean 
levels of mifepristone in a group of six \Vomen given 50 mg 
twice a day for 7 days. The individua1 levels of mitepristone 
were similar among the sub ects, and the individual half-lives 
ofmifepristone varied fi-om 26--48 h. The micromolar serum 
concentralions of mifepristone also persist du.,.'"i.ng prolonged 
daily treatment with 200 mg for up to 20 months [21 ]. 

2.4. Serum bindin,g- characteristics {?( rn{fi?pristone 

In human serum, 94 --99()\, of mifepristone is protein 
bound [10,16], Early sludies by Moguilewsky and Philibert 
[22] indicated that human semm, unlike rat semrn, contains 
a high-aft1nity binding protein for mifepristone, which \Vas 
soon identified as n ]-acid glycoprotein (AAG). The highly 

significant couclations betvveen serum levels of mifepris­
tone and AAG suggested that iV\G has a great impact on 
the phamJacokinetics of mifepristone in man [16,23]. Stud­
ies involving centrifugal ultrafiltration dialysis shmved that 
a senrm concentration of mifepristone of 2.5 p.mol/L rep­
resents saturation of.AAG binding capacity (Fig. 4) [16]. In 
addition, albumin appears to have a high-capacity role in the 
semm transport of mifepristone [16]. 

Thus, in humans, semm AAG appears to limit the tissue 
availability of mifepristone. However, mifepristone exceed­
ing the binding capacit'; of AAG may be more susceptible 
to excretion or possibly diiTusion into peripheral tissues 
[24]. In accordance ·with the 1ow volume of distribution, 
tissue mifepristone levels have been observed to be in the 
same range or lower than semm levels t(Jllmving intake of 
200 mg of mifepristone prior to hysterectomy [24], 

2. etabolism of mifepristone in humans 

The elimination phase half-life ofmifepristone (tl/;) has 
been reported to vary between 24 and 48 h when analyzed 
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by HPLC [14,20]. However, investigators employing either 
RlA. or RRA. have reported t112 values between 54 and 90 h 
[ 1 l ,25], this most likely a result of the presence of cross­
reacting metabolites of mifepristone. 

The metabolism of mifepristone is initiated by rapid 
demethylation and hydroxylation in humans, rats and mon­
keys [18]. The enzyrne CYP3A4 has been shown to be the 
primary cytochrome P-450 enzyme responsible for the ox­
idative metabolism of mifepristone in human liver micro­
somes [26]. Following oral intake of 100 mg or more, 
constant serum levels of mifepristone, but increasing con­
cenlrations of the monodemethylated. didemethylated and 
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Fig. 4. Percentage of serum non--protein--bound mifepristone (mean :': SE) 
jn hurnan serwn) ~n phosphate-buftt-:red saJ~ne (PBS) conta~ning hunun 
alpha 1-acid glycoprotein (AAG), and in PBS containing human albumin. 
Redra\vn from Heikinheimo et aL [16]. 

hydroxylated metabolites of mifepristone are found, with 
serum levels of the monodemelhylated mel abo lite exceed­
ing those of the parent compound [ l6,27]. Following ad­
ministration of mifepristone at doses over 400 mg. the 
concentrations of the didemethylated and hydroxylated me­
tabolites also exceed those of lhe parent compound (Fig. 2) 
[16]. Peak levels of the monodemethylated and hydroxy­
laled metabolites are reached by 2 4 h. The lime course of 
the didemethylated metabolite is some\vhat different, with 
peak levels being measured only atler 10 h following in­
gestion of mifepristone. 

The demethylated and hydroxylaled metabolites are fur­
ther metabolized and excreted into bile. In humans, only a 
very small fraction of mifepristone can be detected in mine 
[18]. 

indin o 
and 

riston and iis tabo it s to 

Tables 1 and 2 summarize the relative binding affinities 
(RBAs) of mifepristone. lhe monodemethylaled, hydroxy­
lated and didemethylated metabolites, as well as those of 
reference steroids, to lhe human progesterone receptor 
(hPR) and glucocorticoid receptor (hGR) [15]. The rela­
tively high receplor-binding affinities of mifepristone s me­
tabolites in combination with the high serum levels of the 
metabolites suggest that some of the biological etTects of 
mifepristone may be mediated via both the parent com­
pound as well as the pool of metabolites. 

The efficacy of mifepristone in pregnancy termination 
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Table l 
Relative binding aifmities (RBAs) of mif~opristone and its three 
metabolites to the human uterine progesterone receptor 

Corn pound 

ORG-2058 
Mi fepri stone 
Progesterone 
J\ttonodernctJJylated rnetaboJjte 

Hydroxylated nk~tabolite 

Didemethylated metabolite 

RBA% 

374 
JOO 

,13 

21 
15 
9 

cannot be improved by increasing the dose beyond 200 mg 
[l 3]. Tbus, based on the similar serum concentrations of 
mifepristone, but increasing levels of the metabolites fol­
lowing intake of :== l 00 mg of mifepristone (Fig. 2 ), it may 
be speculated that the lovver ai1inities of the metabolites 
towards hPR (Table l) imply minor importance of these 
metabolites in the abortifacient action of mifepristone. 

In comparison witb hPR, the RBAs of the monodem-· 
ethylated, hydroxylated and didemethylated metabolites to­
ward hGR (Table 2) are more pronounced. The aniiglu­
cocorticoid etTects of mifepristone increase in a dose­
dependent manner to llcnving ingestion of doses of 2-200 mg 
[7,8]. 'Thus, based on the similar serum levels of parent 
rnifepristone but increasing levels of the metabolites, it rna:y 
be speculated that the metabolites are important in the 
antiglucocortico id aci ions of mifepristone. 

ar aco in tics s. c inica cts o riston 

ndersianding the phammcokinetics of mifepristone has 
aided the design of studies aimed at optimizing mifepristone 
regimens. In several randomized muliicenier studies, it has 
become clear that a 200-mg dose, but not a 50-mg dose, of 
mifepristone in combination wiih prostaglandin is eiieciive 
in pregnancy termination [l--3,5]. In fact, even a 100-mg 
dose of mifepristone mighi be acceptably effective [ 4]. In 
view of the saturation stage phannacokinetics of mifepris­
tone following intake of doses of 100 mg and more, the 
efficacy of the l 00 mg dose is not surprising. Thus, for 
tennination of pregnancy, the saturation stage serum kinet­
ics of mifepristone appear important. It may be speculated 

Table 2 
Relative binding affinities (RBAs) of mifepristone and its three 
rnetabolites to the hurnan pla\.;ental glucocorticoid re\.;eptor 

Compound RBA % 

Mifepristone 
l\1onodemethyiated metabolite 
Hydroxylated rnetaboJ~te 

Didemethylated metabolite 
Dexarnatha.sone 

Cortisol 

100 
61 
48 
,15 

23 
9 

that the abortifacient properties-----decidual bleeding, in­
creased uterine contractility and sensitivity to prostaglan­
dins------require complete saturation of the uierine progester­
one receptors. 

When women with complete and incomplete tennination 
of pregnancy following administration of a single dose of 
600 mg of mifeprisione were compared, ihe serum levels of 
mifepristone and those of the three metabolites were indis­
tinguishable [28]. It thereiore appears that individual uterine 
sensitivity to progesterone \Vithdra\val, and not differences 
in the pharmacokinetics of mifepristone, dictaie the even­
tual clinical outcome of each sub ect. 

In emergency contraception, mifepristone doses in the 
range of l 0 -- 600 mg behave similarly, inhibiting 84 -- 85'% of 
pregnancies [ 6]. Therefore, the mechanism by \vhich mifepris­
tone acts "~" an emergency contraceptive is clearly different 
from its ability to stari a cascade resulting in termination of 
pregnancy. Continuous daily acL.rr1inistration of 2 mg of mife­
pristone or more inhibits ovulation in \Vomen [29,30]; this 
inhibition occurs most likely via central rnechanisms [29,30]. 
As inhibition or delay of ovulation also appears to be a rna or 
mechanism of action in emergency contraception [31], 10 mg 
of mifepristone, and thus linear range serum levels of ihe drug, 
are sufficient for the presumed ovulation inhibition. It may be 
speculated that an even lower dose than 10 mg of mifepristone 
might be effective in emergency contraception. As the endo­
metrium appears to be very sensitive to the effects of mife­
pristone [32,33], possible actions on the endometrium might 
complement the eiflcacy of mifepristone in emergency contra­
ception. 

Mifepristone has several phannacokinetic teatures ihat 
make it very useful in both termination of pregnancy and in 
emergency contraception. It is rapidly absorbed and the 
bioavailability of mifepristone is sufficient for clinical use. 
The long tu2 of mifepristone allows etieciive single-dose 
treatment, and thus controlled distribution for both clinical 
indications. It may be argued that identification of the min­
imal effective dose, which may be approximately 1 00 mg 
for pregnancy tem1ination and 2 5 mg tor emergency con­
traception, is impmiant. It remains to be seen whether some 
of the newly synthesized antiprogestins with higher selec­
tivity will be clinically superior to mifepristone. 

d 
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l\lifepristone (RlJ 486) in Cushing's syndrome 
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(Correspondence should be addressed to B llUolio; Bmafl: aUolio __ bG?JmedL~in.uni-vvuerzburg.de) 

Context: Mifepristone (RU 486) blocks the action of cortisol by binding to the glucocorticoid receptor 
and, therefore, is of potemiai therapeutic value in Cushing's syndrome. However, research in 
endogenous hypercortisolism has been hampered by the controversy related to the use of mifepristone 
for inducing abortlon. CmTently, new studles are planued to better ddine tbe role of RU 486 in 
Cushing's syudmme. This paper revietvs the available evidence concerning the therapeutic etTens aud 
adverse evems of RU 486 in Cushing's syndrome. 
Evidence acquisilion: Original anicles and reviews were identified uslng a PubMed search stml.egy 
covet"lng the !.ime period unW February 2007. 
Evidence synthesis: Treatrnem of Cushing's syndrome with mifepristone has been reported in a total 
of 18 patients, with daily doses ranging from 5 to 30 mg/kg. Case reports indicate that the 
mifepdstone-lnduced t-eceptor blockade may lead to signiflcant clinical improvement in patieuts 
with Cushing's syndrome in whom surgery aud iuhibi;m·s of adrenal steroidogenesis fall to coutrol 
hypercortisollsm. Due to its rapid onset. of action, mifepristone may be panicularly useful in acute 
crises. e.g. in cortisol-induced psychosis. Slde effects include adrenal insuttlcieucy and, as a result 
of its amiprogestln actlon, endometrial hyperplasia in long··term treatment Adrenal lnsull1clency 
can be assessed only by careful clinical evaluation, as the hormonal parameters are not reliable 
during receptor blockade. and is rapidly reversed by exogenous dexamethasone. ~·Veil-designed 

larger clinical trials are needed to better assess the value of tbis interesting drug in the treatment 
of Cushing's syndrome. 

European Journal of Endocrirwlogy :1 57 561-569 

Introduction 

;\Hfepristone (RIJ 486) is the first glucocorticoid receptor 
(GR) antagonist developed for clinical testing, and it is 
still the only drug with this property used in humans. 

Mifepristone was discovered in the early 1980s at 
the French pharmaceutical company RIJ (Roussel­
Uc:laf) as part of a special research project to develop 
antiglucocorticoid compounds ( 1, 2). It soon became 
evident that the compound with the code name 
Roussell-Uc:laf 38 486. later shortened to RU ·:1:86, 
also possessed strong antiprogestln activity. This Jed 
investigators to explore the effects of this new drug 
mainly in progesterone-dependent conditions, e.g. in 
pregnancy. It vvas found that the combination of 
mifepristone with a prostaglandin resulted in complete 
abortion in almost 100% of cases. These findings were 
so impressive that RU 486 became primarily known as 
the 'abortion pill', although a multitude of potential 
clinical applications had been predicted at its discovery. 
Many other usages have been tested. but so far only in 
preliminary studies, as research projects were strongly 
hampered by the polltlcal controversy surrounding the 
'abortion pill' (3). 

© 200"7 Society of tile European Journal of Endocrinology 

To date, mifepristone is approved in several countries 
for medical termination of pregnancy and for cervical 
dilatation prior to surgical termination of pregnancy. In 
no country, however, it has been approved ii:rr the use in 
clinical conditions with hypercortisolism. In Cushing's 
syndrome caused by ectopic adrenocorticotrophin 
(ACTH)-producing tumours or adrenocortical card­
noma, surgical resection of the tumour can often only 
partially or temporarily control glucocorticoid hyperse­
cretion. All drugs currently used for control of 
hypercortisolism in this setting, including ketoconazole, 
amlnoglutethimide, metyrapone and mltotane. 
decrease adrenal steroid secretion and are frequently 
associated ·with significant side eiTects. A CR antagonist 
would therefore be an attractive alternative treatment 
option, and the studies are underway to better define the 
use of RU 486 in Cushing's syndrome. We here. 
therefore. review the antlglucocortlcoid actions of IUJ 
486 and the hitherto existing clinical experience 
concerning its use in Cushing's syndrome. Original 
articles and reviews were identified using a PubMed 
search strategy covering the time period until February 
2007. The ii.Jllowing search terms were used in varying 
combinations: mifeprlstone, RU '::1:86. Cushing's 
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On!ine version via www.eje-on!ine.org 

NEPTUNE GENERICS – Ex. 1003 
Page 104



56 2 S fohanssen and B Allolfo 

svndmme. hypercortisoHsm, glucocorticoid, side effects 
~~1d long-term treatment. In addition. several book 
chapters related to mifepristone and a conference 
presentation were used. 

Phal·macokinetics 

Mifepristone ( 11-[ 4-( dimethylamino )phenyl]-17 -hydro­
xy-17 -[l-propynyl]-[11 ~\ l7f-l]-oestra-4, 9-diene-3-one; 
Fig. l) is a derivative of the synthetic progestin 
norelhindrone. After oral ingestion, the drug is quickly 
absorbed, and peak serum concentrations in the 
mlcromolar range are reached within 1 2 h ('17). 
After doses ranging from 50 to 100 mg, the serum 
concentration increases progressively. but little or no 
further increase is seen after doses of 100 800 mg. The 
concentrations of several metabolites, in contrast, 
increase in a dose--dependent manner and exceed that 
of the parent compound when large doses of RU 486 are 
administered (7. 8). Mifepristone is highly protein 
bound in human serum, unlike in rats, due to the 
presence of a1-acid glycoprotein (orosomucoid). Pro­
£~ressive saturation of this high-aftlnity binding protein 
~ay contrihme w the non-linear pharmacokinetics of 
RU 486, since the unbound mifepristone is rapidly 
metabolized in the liver by demethylation and hydroxy­
lalion or is extravasated into tissues. The initial steps in 
the metabolic process are catalysed by the cytochrome 
.P450 enzyme CYP3A·1. and the metabolites are 
excreted with the faeces (9). 

The plasma half-llfe of mifepristone has been reported 
to vary between 24 and 48 h when analysed by high 
perfor~nance Hq uid chromatography (HPLC). and 
between 55 and 90 h when RIA or radioreceptor assays 
are used. Even if these values were most likely altered by 
the presence of cross-reacting metabolites, RlJ L186 
exhibits an unusual long plasma half-life when 
compared with other steroids, which range from 
minutes (progesterone) to 3 5 h (dexamethasone) 
( 9, 10 ). This characteristic can also be explained by 
the extensive binding of the drug. The metabolltes also 
have a long half-life and. to a lesser extent. they also 
exhibit biological activity (1 CJ). 

Figure 1 Chemical structure of Mifepristone. 
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Mechanisms of at~tion 

Mifepristone binds to the human CR with an affinity 
three to four times higher than that of dexamethasone 
and about 18 times higher than that of cortisol (11). 
Binding of mifepristone to the receptor hinders the 
receptor from releasing from the associated heat shock 
proteins. thus preventing translocation of the RU ':1:86/ 
receptor complex to the nucleus. Some of the complexes, 
hovvever. manage to reach the target DNA, but then 
transcriptional ;.ctivity is significantly diminished (12). 

The antiglucocorticoid effects of mifepristone are dose 
dependent. They occur at single doses of 4 mg/kg and 
hi£~her, where as a ntiprogestin activity is already 
apparent at much lovver doses (13, 14). Since 
mifepristone blocks the CE in a competitive manner. 
the effect can he reversed by glucocorticoid adminis­
tration. Precisely, l mg dexamethasone abolishes the 
effects of 400 mg RU 486. However, the antiglucocorti­
coid effect of RU 486 reappears 1 day later due to its long 
plasma baH-life IJ S l. 

Besides its antigiucocortlcoid and antlprogestln 
activity. mifepristone is also a vveak antlandrogen. The 
relative binding affinities of mifepristone for the 
progeslerone receptor and the androgen receptor are 
tlve times higher than for progesterone and four times 
low·er than for testosterone respectively. In contrast. 
mlfepristone does not bind to mineralocorticoid and 
oestradiol receptors n 3 ). 

in the absence of endogenous or exogenous gluco-­
corticoids, mifepristone also exhibits some glucocorti­
coid agonist activity, as shown by Laue ( 16). After a 
short period of glucocorticoid deprivation, patients with 
primary adrenal insufficiency received an oral dose of 
either placebo. hydrocortisone or mifeprlstone, followed 
bv a corticotrophin-releasing hormone (CRI-I) stimu­
l~tion test. CRH induced significant elevation of plasma 
ACTH in all placebo-treated patients, whereas hydro­
cortisone led to significant suppression of the ACTH 
response. RU 486 caused some suppression of the ACTH 
response. Us agonist activity was calculated to be about 
1/2 50th of that of cortisoL However, mifepristone was 
unable to prevent fatal adrenal insufficiency in 
adrenalectomized monkeys ( 17). Thus, glucocorticoid 
antagonism is the predominant action in vivo. 

Mifepristone aiTects both the central actions of cortisol 
(its negative feedback on CRH/ACTH secretion) and its 
peripheral actions. In animals and humans with an 
intact hypothalamic--pituitary-adrenal (HPA) axis, RU 
486 antagonizes the negative feedback of cortisol by 
blocking (~entral GRs (2. 18). The increase in plasma 
ACTH and cortisol levels induced by RU 486 is 
particularly evident in the early morning hours, when 
ACTH and cortisol concentrations are physiologically 
peaking ( 19 ). :\!Ilfeprlstone also antagonizes the dexa­
methasone-induced cortisol suppression (2). Although 
long--term administration ofEJJ 486 produces persistent 
elevation of ACTH and conisol levels, the response to 
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GRH and the circadian rhythm of /\CTH and cortisol 
secretion are not affected. Thus, the central regulatory 
mechanisms remain intact (20). 

Concerning the perlphera l actions of cortisol, it was 
shown in healthy volunteers that mifepristone anlagon­
izes acute etfects of cortisol on protein and glucose 
metabolism i 21\. ln addltlon, RU 486 inhibits the 
cortisol-induced peripheral vasoconstriction that was 
demonstrated by attenuated skin blanching after 
administration oftopical steroids (22). A slight increase 
in circulating eosinophils during treatment with RU 
,186 was also reported in some. but not in all. studies. 

In a study by Bertagna et aL ten healthy male 
volunteers were given EJJ 486 at a dally dose of 200 mg 
( ~ 3 mg/kg) for 8 days (23). The treatment resulted in a 
clear activation of the HPA axis, demonstrated by 
elevated ACTH and cortisol levels. This biochemicaHy 
delectable antiglucoconicoid effect was not accom­
panied by relevant clinical symptoms of adrenal 
insufficiency. Bertagna and colleagues concluded that 
in subjects with an intact HPi\ axis, the central effect of 
the drug (upregulatimJ of the HP/\ axis) prevents 
peripheral glucocorticoid defkiency by maintaining an 
adequate equilibrium between endogenous cortisol 
levels and circulating RU 486. Bertagna and his team 
also investigated the response of the HPA axis to RU 486 
in patients with Cushing's syndrome (24). Five patients 
with Cushing's disease and two patients with non­
pituitary Cushing's syndrome received 400 mg mife­
pristone dally on 3 consecutive days. ln all patients with 
Cushing's disease, RU 486 administration was associ­
ated with further stimulation of the already activated 
HPA axis, particularly demonstrated by a marked 
increase in urinary cortisol excretion. In the two 
patients with non .. pltuitary Cushing's syndrome, in 
contrast. no significant changes in hormone secretion 
were observed after administration ofRU 486. Thus, the 
hormonal response to mifepristone in Cushing's syn­
drome depends on the underlying cause of hyperconi­
sollsm. Unlike persons with an intact HPA axis. there 
were two patients with Cushing's disease who developed 
potential signs of glucocorticoid insufficiency (nausea 
and headache in one case and lethargy in the other 
case) and who had to be treated ·with dexamethasone. 

RU 486 in Cushing's syndrome 

Up to now, 18 patients have been reported to have 
received RU ,186 for treatment of hypercortisolism (for 
an overview, see Table 1). 

The first patient, a 2 5-year-old male with ectopic 
ACTH syndrome due to an intrathoracic carcinoid 
tumour,-was reported by Nieman in 1985 (25). The 
initial dose of 5 mg/kg mifepristone per day vvas 
increased every 1-2 weeks to a maximum of 20 mg/kg. 
The clinical signs of hypercmtisolism --- namely central 
obesity, high blood pressure, hypokalaemic alkalosis, 

RU 486 and Cushin[{'s syndrome 563 

elevated plasma glucose levels and depression ---clearly 
improved during treatment with RU 1:186. No side effects 
vvere observed. After 9 weeks, RU 486 was no longer 
available. and the treatment had to be stopped. 'Ib 
control hypercortisoHsm, bilateral adrenalectomy 
was performed. 

In the following years, Nieman and co-workers 
studied the effects of RU "186 ln ten more patients with 
Cushing's syndrome (26, 2 7}. ln six of them, the clinical 
response was exceHent, and the treatment was generally 
well tolerated. Hmvever, in the remaining f(mr patients, 
treatment with EU 4:86 had to be stopped after 
3 14 days because of adverse events. These included 
severe nausea. prostration and hypotension. One 
patient developed PneumocysUs carinii pneumonia. 

Treatment duration in the above six other cases- four 
cases ·with ectopic ACTH syndrome. one adrenal 
adenoma and one adrenocortical carcinoma - ranged 
from 6 weeks to 12 months. Mifepristone was applied in 
doses ranging from 5 to 22 mg/kg per day. Reported side 
effects included moderate nausea, development of 
gynecomastia, impotence and Hashimoto's thyroiditis. 
There was one episode of adrenal insufficiency in a 
63-vear-old woman with ectopic ACTH syndrome. In 
mo~t patients, plasma ACTH and cortisol remained 
significantly elevated, but unlike the reports in subjects 
with an intact HPA axis. these patients had no further 
increase in ACTH and cortisol levels. intriguingly, in two 
patients, plasma and urinary cortisol levels even 
decreased while plasma ACTH levels remained 
unchanged, so that inhibition of adrenal cortisol 
synthesis by mifepristone was suggested (26. 27\. 

Van der Lely reported two patients with adrenal 
carcinoma in whom RU "186 reversed acute cortisol­
induced psychosis within 24 h (28). Both patients died 
some weeks later due to tumour progression. There 
were two other cases of adrenocortical carcinoma 
treated with RU '186, but only limited information on 
these patients has been provided (29, 30). 

In Cushing's disease, the HPA axis is characterized by 
an upregulated set point. and patients with Cushing's 
disease also react to RU 486 with further activation of 
the HPA axis. This may limit the therapeutic value of RU 
4:86 in such patients. because a mifepdstone--induced 
increase in ACTH and cortisol levels may overcome the 
receptor blockade. However, in one patient with an 
ACTH-secreting pituitary macroadenoma. treatment 
with RU 486 resulted in clear clinical improvement 
i31). The patient was a 51-year-old, severely ill male 
suffering from cortisol-induced psychosis, multiple 
metabolic disturbances and cardiomyopathy. Trans­
sphenoidal resection of the tumour was incomplete, 
ketoconazole was not tolerated and mitotane failed to 
control hypercortisolism. The patient undenvent pitu­
itary irradiation, and treatment with EJJ 486 was 
initiated to bridge the time until radiotherapy ·would 
show bene5L Cardiomyopathy, psychosis and the 
metabolic disturbances improved impressively. In the 
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Table 1 Patients with Rouseii-Uciaf 38 486 (RU 486) therapy for Cushing's syndrome. 

Duration of 
Patient Disease RU 4136 dosage treatment Response Side effects Reference 

25 years, male EAS 5-20 mg/kg dai!y 9 weeks Clinical improvement No side effects observed (25-27) 
2"7 months, EAS 2Ei mg thrice daily 2 months Clinical improvement No side effects observed (34) 

female ( "'5 mg/kg) to 
100 mg thrice 
dai!y 

36 years, male EAS 5-22 mg/~(g dai!y 10 months Clinical improvement Hashimoto's thyroiditis, (26, 27) 
gynecomastia, 
impotence, 'inhibition of 
cortisol synthesis' 

45 years, ACC 2 months Clinical improvement No side effects observed (26, 27) 
female 

38 years, AA 6 weeks Clinical improvement Nausea (~~fj; ~~7) 

female 
42 years, male EAS 12 months Clinical improvement Nausea, gyn€:cornas1ia (26, 2"7) 
63 years, EAS 4 months Clinical improvement Adrenal crisis (~~fj; ~~7) 

female 
55 years, EAS 10 weeks Clinical improvement No side e!!ects observed (26, 2"7) 

female 
NR NR NR <1 month Hypotension (26, 27) 
NR NR NR <1 month Pneumocystis carinii {26, 27) 

pneumonia 
NR NR NR <1 month Severe nausea, pmstration (26, 27) 
NR NR NR <1 month Nausea, 'inl:ibition of {26, 27) 

cor!~sol biosyntht~s~s; 

14 years, NCS 400 mg daily 8 montl1s (witll Clinical improvement Endometrial hyperplasia, (32) 
female interruptions) transient rash, 

Hashimoto's H:yroiditis 
51 years, male CD 400-2000 mg daiiy 18 months Clinical improvement Severe llypokaiaemia, (31) 

(""25 mg/kg) adrenal crisis 
43 yt:ars, rnalt~ ACC 800 mg, dose 2 weeks Mental abnormalities Hypoglycaemic episodes, (28) 

reduction to disappeared within increase in eosinophils 
400 mg dally 24 h 

32 yt:ars, ACC 400 mg daily 2 months Mental abnormalities No side effects observed {26, 27) 
female improved within 

24 h 
Female ACC 30 mg/kg daily, 4 months Clinical improvement, Vaginal bleeding, t1ypog!y- (29) 

dose reduction tumour rervession caemia. water retention 
to 20 mg/kg per 
KG 

62 years, male ACC 400 mrJ daily f:J months initial improvement of NR (30) 
hypokalaemic alka-
iosis and diabetes, 
but after 9 months 
clinical hypercotii-
solisrn recurred 
due to turnour 
gro'v'.lth 

AA, adrenal adenorna; ACC, adrenocor1ical carcinorna: CD, Cushing's disease; CS, Cushing's syndrome; EAS, ectopic ACTH syndrorne; NCS, 
normocortisolaem;c CushH•g's syndrome: NR, not reported. 

course of the treatment, the patient developed severe 
hypokalaemia. and spironolactone therapy was 
initiated. lt was suggested that hypokalaemia resulted 
from stimulation of the mineralocorticoid receptor by 
cortisoL while CRs were blocked by mifepristone. The 
patient also experienced one episode of adrenal 
insufficiency. manifested by weakness, orthostatic 
hypotension and hypoglycaemia. which resolved after 
administration of i. v. dexamethasone. During treatment 
with RU '::1:86, plasma ACTH and cortisol levels were 
fluctuating but remained elevated over a period of about 
8 months. Then the ACTH and cortisol levels decreased, 
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probably due to the delayed effects of radiotherapy, 
and mifepristone therapy was tapered down over lhe 
following 10 months. 

The remaining two cases described in the literature 
vvere peculiar cases of transient hypercortisolism. One 
was a 14-year-old girl suffering from a so-called 
normocortlsolaemic Cushing's syndrome, showing 
typical clinical features of hypercortisolism (central 
obesity, purple striae and reduced bone density) but 
normal cortisol levels (32). Investigators reported an 
increased amount of GR sites per cell. Treatment with 
RU 486 resulted in improvement of obesity and striae 
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but was without effect on bone. The treatment had to be 
interrupted several times because of vaginal bleeding. 
After 8 months of treatment. massive amorphous 
material was found in the distended uterus. Curettage 
followed and showed endomelrial hyperplasia (33). The 
Cushingoid features continued to resolve gradually after 
withdrawal of RU 1:186. The other case was a 2 7 -month­
old baby girl in whom an ACTH-depending Cushing's 
syndrome was suspected but no tumour could be 
detected n4). Treatment ·with RU 486 caused signi­
l:kant improvement of central obesity, blood pressure 
and blood glucose levels. Plasma and urinary cortisol 
and, to a lesser extent, ACTH decreased. Treatment with 
RU 486 was stopped after 2 months. Interestingly, no 
clinical nor biochemical relapse occurred so that the 
cause of Cushing's syndrome remains elusive. 

Side dl'ects in short-term usc 

Termination of unwanted pregnancies with a single 
600 mg dose of mifepristone foHowed by a prostaglan-­
din analogue is generally ·well tolerated 135). The most 
frequent side effects indude abdominal pain, cramping, 
nausea, vomiting and headache, and it is dift1cult to 
discriminate these symptoms from sensations that 
occur during spontaneous abortion. Some of the 
reported side effects are more likely associated with 
the prostaglandin used than with mifeprlstone. The 
abdominal pain. for example. is significantly less vvhen 
using the mifepristone--prostaglandin combination 
compared with abortive regimens using prostaglandins 
alone (36). There were also several serious cardiovas­
cular events, including a fatal acute myocardial 
infarction, that were attributed to the prostaglandin 
component of the treatment. The prostaglandin 
analogue used in these cases. sulprostone Lm .. has 
been withdrawn from the market ( 141. 

Only very few women do not abort after treatment 
with mifepristone plus prostaglandin. In these rare 
cases, however, possible teratogenic eiTects of the drugs 
administered would be of great importa nee. ln contrast 
to prostaglandins. mifeprlstone had no teratogenic 
e!Tects in animal studies ( 3 7). Rabbits, however, showed 
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cephalic deformities that were explained by mecb <mica l 
damage due to uterine contractions. resulting from the 
decrease in progesterone activity (36). 

The doses of EU 486 needed to exhibit antigluco-­
cortic:oid effects are significantly higher than those 
needed for antiprogestin activity. Thus, in vvomen 
receiving a single dose of mifepristone for termination 
of pregnancy. no clinically relevant antiglucoc:ortic:oid 
side effects have been reported (2 7 ). 

Side effects in .lo:ng-tc:r:m use 

Chronic administration of mifepdstone has been tested in 
the patients with Cushing's syndrome described above 
previously, but these were only reports ofindividual cases. 
Larger studies have been performed in patients with 
unresectable meningioma. endometriosis, myoma and 
breast cancer. As these trials aimed at progesterone 
receptor blockade and not GR blockade, much lower doses 
were administered, which probably facilitated the avail­
ability ofEU 486. Treatment duratlon varied from several 
weeks or months up to 14 years and was longest in 
patients with meningioma. Information on safety oflong­
term treatment with mifepristone is mainly provided by 
these pilot studies !Table :2). 

/intigblcm;m-·ti.co.id sitle e.fJects 

Dally doses of mifeprlstone ranged from 5 to 100 mg in 
myoma and endometriosis studies. and from 200 to 
4:00 mg in meningioma and breast cancer (38). These 
rather low doses bad been chosen to avoid antigluco­
corticoid effects while achieving ti1Jl antiprogestin 
activity. Hovvever, repeated administration of even 
these low doses resulted in an activation of the HPA 
axis, which was demonstrated by elevated plasma ACTH 
and cortisol levels (20. 23. 38). 

Spitz and Grunberg reported 2 8 patients witb 
unresectable meningioma who received continuous 
treatment with 200 mg miiepristone daily for up to 
13 years ( .3 9--4:1 ). Patients received concomitant 
dexamethasone therapy for the first 14 days. The 
most common side effect was fatigue, which was 

Table 2 Side effects of long-term treatment witil mifepristone depending on the biocked receptor and the doses administered. 

Receptor 

PR 

GR 

AR 

Daily dose 

>5 rng 
>10mg 
>50mg 
>100-200 mg 
> 200---400 rng 
>200 mg 
>200 mg (isolated cases) 
>400 rng (iso!ated cases) 
>200 mg 

Potential side effects 

Amenorrl:oea 
Endometrial !1yperpiasia 
Increase in cortisoL ACTH, adrenal androgens 
Mild to moderate fatigue/nausea 
Adrena! insufficiency (severe nausea, severe fatigue and other syrnptorns) 
Gynecomastia (due to elevated oestradiol levels derived from adrenal androgens) 
Hypokalaernia (due to lv1R activation by cortisol?) 
Hypothyroidism 
Gynecomastia, decrease in libido 

Dose des:gnations are estimated based on the results from long-terrn triais, exact doses at which the iisted side effects occur may vary betuveen individuais, 
PR, progesterone receptor; GR, glucocorticoid receptor; AR, androgen receptor; MR, mineralocorticoid receptor. 
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generaHy mild. Clinically relevant adrenal i nsuf5ciency 
only occurred in one patient who was already on 
glucocorticoid replacement for known hypopituitarism. 
Her symptoms resolved after increasing the exogenous 
sleroid replacement. Lamberts. hmvever. ·who investi­
gated the efrects of dally administration of mlfepristone 
(200 mg) in ten patients vvith meningioma reponed 
that in four patients prednisone therapy had to be 
initiated in order to overcome the side effects 120). De 
Keizer and colleagues, who treated two women with 
meningioma with 200 400 mg mifepristone daily for 
up lO 14 years, combined miiepristone therapy from the 
start with concomitant glucocorticoid administration to 
prevent adrenal insuiikiency 142). In the myoma and 
endometriosis studies, however. where much lower 
doses of mifepristone were administered (5 H)O mg), 
antiglucocorticoid side effects seemed to be of minor 
importance, as no episodes of adrenalinsuil1ciency were 
reported. In summary, clinical adrenal insufficiency 
must be considered a possible side effect of long-term 
treatment will1 mifepristone, but is a rare complication 
in patients with an intact HPA axis. The drug--induced 
compensatory hypersecretion of ACTI-I and cortisol 
seems to prevent the risk of peripheral cortisol 
deficiency. Some patients vvith progesterone-dependent 
diseases, however, may benefit from concomitant 
glucocorticoid therapy to better tolerate long-term 
treatment with miiepristone. 

[n the 18 patients with Cushing's syndrome described 
above previously, there ·were five events of adrenal 
insufficiency (presumed that the reported episodes of 
severe nausea, prostration and marked hypotension 
were indicative of acute adrenal insufficiency). Thus, 
the rate of adrenal insuil1ciency related to the GR 
blockade seems to be higher in patients with Cushing's 
syndrome than in patients with meningioma, myoma or 
other progesterone-dependent diseases. Several factors 
may contribute to this problem. First, the doses used 
·were markedly higher. Secondly, the HPA axis is altered 
in these patients, and its response to CR blockade is 
more difficult to predict, In particular. hypothalamic 
CRH secretion is typically severely impaired in Cush­
ing's syndrome hampering the adaptation to deficient 
glucocorticoid action. In addition, there are no 
biochemical markers for assessment of glucocorticoid 
insufficiency during treatment with RU ,:1:86. as 
measurement of plasma ACTH and plasma or urinary 
cortisol is not reliable. and the balance between desired 
antiglucocorticoid action and overtreatment is difficult 
to mai ntairL 

Endometritd hypt~rplasia 

i\. problem in long-term treatment with mifepristone is 
the complex influence of this drug Oil the endometrium. 
On one band, mifepristone exhibits antiproliferative 
effects, of what is taken advantage in its use in myoma 
and endometriosis. On the other hand, mifepristone is 
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associated with frequent development of endometrial 
hyperplasia. 

In several studies, treatment with 5-50 mg mifepris­
tone led to a marked reduction in myoma volume, with 
significant relief fi·om pain and bleeding ( 3 8, 4 3. 44l. It 
is supposed that blockade of progesterone--dependent 
growth factors, reduced blood supply due to vascular 
changes and decreased inhibition of oestrogen receptor 
gene transcription by the progesterone receptor A 
isoform are some of the mechanisms contributing to 
the antlprollferative activity of mifepristone (':1:'1:). 

Concerning endometrial hyperplasia. we have 
already mentioned detection of extensive hyperplasia 
in an adolescent girl vvith Cushing's syndrome after 
8 months of treatment with RU 486 ( 33). ln the 
meningioma study of Spitz ei al., the incidence of 
endometrial hyperplasia was reported to be about lO'X, 
139). In women suffering from myoma. Eisinger 
reported a rate of endometrial hyperplasia of 2 5 'X, 
after 6 months of treatment with l 0 mg mifepdstone 
daily 14'~). The mechanisms involved in these prolii~ 

eratlve effects are not completely understood, and the 
histological changes diiTer from classical forms of 
endometrial hyperplasia (45). When low doses of RU 
486 (5 50 mg daily) are administered, hyperplasia 
seems to be the result of unopposed oestradiol action 
on the endometrium due to progesterone receptor 
blockade. With higher doses, activation of the HPA 
axis may also play a role ("g), It has been shown that 
the drug-induced rise in plasma ACTH is followed by an 
increase in not only plasma cortisol, but also adrenal 
androgens and oestradiol. The increased oestradiol 
levels may derive from peripheral aromatization of 
adrenal androgens and may also contribute to prolifer­
ation of the endometrium (20, 44, 46, 47). 

So far. no case of endometrial carcinoma has been 
reported in relation to long-term treatment with 
mifepristone, and the risk seems to be rather low ( 4 3 ). 
However, regular vaginal ultrasound for monitoring of 
endometrial hyperplasia is recommended in women 
receiving long-term treatment with mifepristone. 

E..fJects on lBiochemi.cal pm·amete1·s 

Occasionally, long-term administration of mifepristone 
has been associated with low serum potassium levels, a 
slight increase in serum creatinine levels or moderate 
elevation of hepatic enzymes (43. 44, 481. 

Depending on the dose and treatment duration. long­
term administratlm1 of mifepristone may also be 
associated with alterations in thyroid homeostasis. 
Thyrotrophin (TSH) levels may increase significantly 
but in most cases remain within the normal range. 
Since glucocorticoids suppress pituitary TSH secretion, 
increased TSH levels might be related to central 
antiglucocorticoid eflects of mifepristone. Direct eiiects 
within the thyroid gland itself. leading to a compensa-· 
tory increase in TSH levels. vvere also suggested (49). 
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In incHvidual cases, development of Hashimoto's 
thyroiditis has been reported 126, 27, 32). 

OtlleJ' side eJJecis 

Other side etfects reported during long-term treatment 
with RU ,186 include anorexia, weight loss, dizziness, 
amenorrhoea, hot t!ushes and transient thinning of the 
hair (36). Some men complained of gynecomastia and a 
decrease in libido. These h:rtter side effects were probably 
related to binding of mifepristone to the androgen 
receptor and to elevated oestradiol levels. 

Another adverse event reponed Vias a grand mal 
seizure with impaired consciousness in a woman wltb 
breast cancer. At first, the grand mal seizure was 
thought to he caused by cerebral metastases, hut no 
met<l~tases were detected with computed tomography. 
After ·withdrawal of mifepristone and initialion of 
dexamethasone therapy. the patient significantly 
improved vvithin 3 days ('16). 

The daily mifepristone doses administered in the 
patients with Cushing's syndrome ranged from 400 to 
2000 mg. Besides this patient group, comparable doses 
were administered only in a group of 11 healthy male 
volunteers (50). Subjects ·were planned to receive RU 
486 at a daily dose of l 0 mg/kg over a period of 14 days. 
However, the study had to be revised because of a high 
incidence of adverse events. One subject developed acute 
adrenal insufficiency after 10 days oftreatment with RU 
486 and had to be-treated with dexamethasone. Eight 
out of eleven subjects developed a generalized 
exanthema after 9--l 0 days of treatment. [n all cases. 
the rash spontaneously resolved after withdrawal of 
mifepristone. This high incidence of skin rashes was not 
observed in other studies. in women receiving single-­
dose administration of 600 mg mifepristone, the rate of 
rashes was below 1% (14). [n patients with Cushing's 
syndrome, who received comparable doses of mifepris­
t~ne, there was only one case of transient rash (32). ft 
was suggested that the hypercortisoHsm in these 
patients may have had a protective ei1ect against such 
a hypersensitivity reaction (50). 

Monitoring 

General recommendations for monitoring of patients on 
long-term treatment with mifepristone include annual 
vaginal ultrasound in women and annual control of 
TSI-I: and thyroid hormones in women and men 139). 

i\drenal insufficiency can only he assessed by clinical 
observation, as corti;ol and ACTII levels are either 
elevated or vvithin the normal range. As the CRs are 
blocked, high cortisol levels may cause overstinm]ation 
of the mine~·alocortic:oid receptors. Thus, in some cases. 
serum potassium levels and blood pressure values may 
be of little help in assessment of adrenal insuff:lciency. 
Extreme weakness and fatigue, severe nausea and 
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hypoglycaemlc episodes are indicative of peripbe;;al 
cortisol dei1ciency, and then glucocorticoids should oe 
given immediatelv. 
~- I;atients with Cushing's syndrome should be mon-­
itored with particular attention to clinical signs of 
adrenal insufficiency, and the dose of RU 486 should be 
increased only gradually. 

Condusions 

The long-term use of mifepristone as an antiprogestin in 
myoma, meningioma and other progesterone-depen­
dent diseases is generally well tolerated. In the rare 
cases with clinically relevant antiglucocorticoid side 
effects, concomitant glucocorticoid therapy can be 
initiated. Management of patients with Cushing's 
syndrome. however, seems to he more demanding. As 
there are no biochemical markers for adrenal insuill­
ciency during treatment with RU 486, it requires careful 
clinical observation to establish where the desired 
antiglucocortlcoid action ends and overtreatment 
start:s. The most common starting dose in Cushing's 
syndrome. 400 mg daily, was deduced from the 
u'bservation that mifepristone-induced blockade of the 
GH is dose dependent and becomes apparent only at 
doses of at least 4 6 mg/kg. Yet. this was derived from 
studies with single doses. Repeated administration of 
lower doses also produces antiglucocorticoid effects, as 
the long-term studies in meningioma. myoma and 
breast cancer have shown. I-Ience, doses below 
400 mg/day might also be used successfully in the 
treatment of Cushing's syndrome and may be associated 
with fewer side efrects. 

In patients with Cushing's syndrome in wl;om lon,g­
term treatment with mifepristone was. on tne whole, 
well tolerated, improvement of clinical features was 
impressive. Mii'epristone, therefore. remains an inter­
esting treatment option for Cushing's syndrome caused 
by ectopic ACTH production or adrenocortical carci­
noma that cannot be controlled by surgery alone. It 
may be particularly useful in conditions in which a 
rapid onset of antiglucocorticoid ei1ects is required. e.g. 
in acute cortisol-induced psychosis. Regrettably. mife­
pristone is currently not easily available for treatment of 
Cushing's syndrome outside of clinical trials, as the 
disposabllliy of the 'abortion pill' is limited by legal 
restrictions. Well-designed clinical trials in patients with 
Cushing's syndrome are urgently needed to better 
appreci:te ti1e therapeutic potential of mifepristone in 
hypercortisolism. 
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EXHIBIT .A 

CONTRACEPTION 

PLASMA LEVELS OF ANTIPROGESTIN RU 486 FOLLOWING ORAL ADMINISTRATION TO 
NON-PREGNANT .CtND EARLY PREGNANT WOMEN 

1 23 'l 2 Swahn, M.L. 1 Wang, G. ' , Aedo, A.R.L, Cekan, S.Z. , and 
Bygdeman, M. 

Department of Obstetrics and Gynaecology and 2 Reproductive 
Endocrinology Research Unit, Karolinska Hospital, 5-104 01 Stockholm, 
Sweden 

ABSTRACT 

RU 486 ts a synthetic steroid which acts as an antiprogestin at the 
receptor level. The clinical usefulness of the compound for menstrual 
regulAtion and termination of early pregnancy is currently being eval­
uAted. The aim of the present study was to determine the plasma levels 
of RU 486 following the oral administrahon of the compm.l'ld to 42. preg­
nant and 10 non-pregnant women. The levels of RU 486 were measured by 
a radioimmunoassay method which uses chromatography on Sephadex LH 20 
columns. The identity of the compoulld assayed as RU 486 was confirmed, 
but the presence of small amounts of two highly cross-reacting metabo­
lites (monodemethyl aqd didemethy1 RU 4B6) ill the analyzed fractions 
could rJot be excluded. Following the ingestion of a single tablet con­
tairnng 25 and 50 mg of the compou11d~ a peak plasma value of approxi­
mately 3.5 to 4.0 ~mol/1 in both the pregnant and non-preg~int subjects 
was reached one to two hours later. The half-lives of elimination were 
about 20 hours in both the pregnant and the non-pregnant women. Follm'l­
ing the repeated oral administration of 50 3 100 or 200 mg of RU 486 
daily for four days, maximum plasma levels of 2.9, 4.5 and 5.4 J-lffiol/1 1 

respectively~ were found. Thus, the increase tn plasma levels was not 
directly proportwrml to the increase in the dose, No accumulation of 
RU 486 in the plasma was found, even when the duration of treatment was 
prolonged to six days. The data partly explain the reported lack of 
relation between ingested dose and frequency of induced abortion and 
they may be useful for designing future studies on the use of the com­
pound to prevent implantation, induce menstruation or terminate an ear­
l)' pregnancy. 

3 Present address: Nanjing College of Pharmacy, Nanjing, Jiangsu, 
People's Republic of China 
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INTRODUCl WN 

RU 486 is a progesterone antagonist which acts at the receptor level 
(1). Clinical studies have shorln that oral administration of the com­
pound resulted in termination of an esrly pregnancy in the majority of 
cases. However, the frequency of 1ncrnnplete abortion was too high for 
the treatment to carr~ete with the surgical alternative, i.e. vacuum 
asptration (2,3). 

In the study by Kovacs et al. (3) different amounts of RU 486, from 
50 to 200 my dai_ly for fo·u·r-·d-ays 1 were used. Within this dose range the 
frequency of complete abortion was the same, about 60 %. Even when the 
dose was further increased (4), or the duration of treatment was pru­
loGqed to seven days (5), the success rate did not increase signifi­
cAntly. In the only study in which a htgh frequency of complete abor­
t1ur1 (94 %) was reported, the RU 486 treatment was supplemented by a 
small dose of the prostaglandin E., analogue, 16-phe~l0xy-PGE2 methyl 
sulfonylamide, admtnistered or1 th~ fourth day of RU 486 admtnistration 
(6,7)0 

U ts rlot clear why the treatmer~t. wi.th RU 486 alone has proved ineffec­
tive, despite the compour1d's great affinity for progesterone receptors 
(1) and despite the fact that progesterone 1s a key hormone in the 
maintenance of human pregnancy. One reason may be that the different 
dose schedules used so fRr have not been optimal. They were arbitrarily 
chosen and were not based on pharmclcokineti.c studies performed in the 
pregnant. fe111ale. The only pharrr.acuki.netic data reported to date were 
obtained in rat, monkey and in three male volunteers (B). 

The aim of the present study was to determine the plasma levels of RU 
486 following the oral admi~istration of different amounts of the com­
pound to non-pregnant and early pregnant womer1. Some preliminary re­
sults of this study have been published (6). 

SUBJEClS AND METHODS 

Two cCit-egories of women were included in the study: 

Group 1: len non-pregnant women receiving a stngle oral dose of 
RU 486. 

Group II: Forty-two pregnaqt women receiving e1ther a single ordl dose 
of RU 486 (Group IIA, n=10) or repeated doses of RU 486 to 
induce an abortion (Group liB, n:32). 

All the subjects fasted for two hours before and two hours after oral 
administratio~ of the drug. 

The study ~ms approved by the Ethics Committee at KaroltnskH Hospital. 
Informed coqsent vms obtained from each subject before she was included 
i'f the study. 
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Group L In the pharmacokinetic studies~ 10 non-pregnant subjects who 
had regular menstrual cycles and used no hormonal contraceptives, re­
ceived a single oral dose of 25 or 50 mg RU 486 between days 20 to 22 
of the menstrual cycle. Each treatment subgroup consisted of five 
women. Blood samples were collected at 0, 0.5, 1, 2, 8, 12, 24, 48, 
72~ 96 and 120 hours. 

Group IIA. In the pharmacokinetic studies 10 early pregnant patients 
(up lu 56 days of umenorrhoea) admitted to the hospital for legal abor­
tion were given a single oral dose of 25 or 50 mg RU 486. Each treat­
ment group consisted of five patients. Blood samples were collected at 
0, 0.5, 1, 2, 8~ 12 1 24 1 48 1 72, 96 and 120 hours. At the end of the 
study period the pregnancy was terminated by vacuum aspiration. 

Group IIB, The group in which an abortion was induced consisted of 
32 eady pregnant \'!omen with amenort'hoea of up to 49 days. Different 
amounts of RU 486 were adm1nistered orally twice daily for four to 
six days. The foLlowing total daily doses of RU 486 were used: 50 mg 
(B subjects), 100 mg {11 subjects), or 200 mg (6 subjects) for four 
days, and 50 mg (7 subjects) for stx days. Blood samples were collected 
in the morning of each treatment day immediately prior to the first 
tablet intake on that day and at the same time one week after the start 
of treatment. 

In two of the patients who were treated with a total dose of 50 mg 
(25 mg g1ven twice daily), repeated blood samples were collected during 
a 12--hour period between the second and thu-d doses of RU 486. 

The levels of fW 486 in peripheral plasma were measu~ed by radioimmuno-
8SS8Y ustng an antiserum, standard and tracer ([6,7- H] RU 486; 
1.87 GBq/nmol) donated by the Roussel Uclaf Co., Romainvtlle, France. 

A phosphate buffer (0.1 mol/1; pH 7.2) was used which contained 9 g 
sudtum chloride, 1 g sodium azide, 1 g gelatin, and 0.2~ ml Triton X 
100 per litre. 

Standard solutions of RU 486 were prepared in which the lower concen­
trations were obtained by halving the higher ones. The range of con­
centrations was 29 to 1860 fmol/0. 2 ml. Standard curve tubes were pre~ 
pared bv mixing the standard solutwns (0.2 ml buffer for B tubes) 
with tr~cer (approximately 6000 cpm in 0.05 ml buffer) and Bntiserum 
(0.05 ml of a 1:8000 dilution), and incubating the mixture at 60°C 
for 10 minutes and 30°C for 30 minutes (9). The bound and free frac­
tion~ were separated by charcoal (0.~ ml of a 0.5 % suspension; 30 min 
at 0°C) after centrifugation (3000 g for 10 min). The radioactive 
supernataqt was mixed with 1 ml of ethanol and cou'!t.ed in a "Permablend 
III'' solution which contained 5.5 g of Permablend Ill per 1 1 of tolu­
ene (Packard Instrument Co., Downers Grove, Il 60515, USA). For the 
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calculatio~ of results, a loqit-log transformation was used. 

Plasma s<Jmples (0.1 ml) were diluted to 5 ml and 0.2 ml of U1is solu­
tjon (containing 4 .ul plasma ) was mixed with 0.2 ml of a tracer solu­
tion in buffer (approximately 3000 cpm) and equilibrated at room tem­
perdture for 10 minutes. The mixture was extracted by shak1ng w1Lh 
diethyl ether (5 ml) for 15 minutes. After the aqueous phase had been 
frozen in an ethanol-solid carbon dioxide mixture, ether was decanted 
nnd evaporated uqder nitrogen. The residue 1~as dissolved in 0.5 ml of <J 

toluene:ethanol (8:2 v/v) mixture and placed in a column (length 6 em, 
inner di@neter 1 em) of Sephadex LH 20 (Pharmacia, Uppsala, Sweden). 
A 3 ml fr~ctiun consisttng of the 7th to 9th ml of the eluate was col­
lected and evaporated under ~itrogen. The residue was dissolved 1n 1 ml 
of buffer • and 0. 5 rnl taken for recovery measurement. Duplicate Bl i­
quots of 0.1 (corresponding to 400 nl of plasma) were d1luted with 
0.1 ml of buffer and then further processed for assay as described for 
the standard curve tubes. The lowest reliably detectable concentration 
was 29 fmol/tube, i.e. 72.5 nmol/1 plasma assuming no procedural losses 
due to extraction or chromatography. Since the recovery was 70.0 % 
+ 5. 1 :'~ ( SD) 1 the lowest detectable concentration in reality was ·110 
nmol/l on the average. When calculating the results a correction was 
made for the mass of tracer added for recovery me<Jsurements (10). 

rhere were two reasons for the u:::e of very lo1r; volumes or· pla::;ma in the 
assay. Firsts the concenteatior;s of RU 486 were relatively high- i.n 
the order of m~gnitude of pmol/1. Secondly, higher volumes of plasma 
caused disturbances in the charcoal separation of the bound and free 
fractions. It was shown (the details will be published elsewhere) that 
if more than 10 ~1 plasma were assayeds unidentified ether extractable 
plasma constituents (probably lipids) stgntficantly obstructed the 
binding of free RU 486 to charcoal a~d thus created a negative plasma 
blank. The effect of these plasma constituents was very marked when 
chromatography of ether extracts was not employed, Thus, when non­
radioactive RU 486 was added to plasma and the plasma was extracted and 
dSSdyed wtthout performing chromatography, the recoveries were 2-15 % 
and showed an inverse relation to the volume of the plasma (from 150 ~l 
down to 10 ul). 

The prectsiuq of the method was demonstrated by the calculation of 
>HUnn-assay and between-assay variations. The coefficients of varia­
tion (for the average plasma content of 3.62 pmol/1) were 5.1 % and 
14.7 %, respectively. The specificity was assessed by a parallelism 
test (11). This test did not indicate a lack of paralleltsm at the 
95 % confidence level, when three volumes of a plasma poL 1 (2.5, 5 and 
10 ~1) were assayed. 

In tests of cross-reactions (at 50 % binding) of the antiserum with 
three metabolites of RU 486 (kindly provided by the Roussel Uclaf Co.), 
the following estimates were obtained: N-monodemethyl RU 486·- 125 %, 
N-didemethyl RU 486 125 %: propargyl alcohol RU 486 4 %. Because of 
the strong cross-reactio~s of the two first-named metabolites it was 
possible to ascertain by radioimmunoassay their presence in the chro­
matographic fraction used for the assay of plasma samples. It was found 
that the peaks of RU 486 and its two metabolites were incompletely 
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separated and that small but significant amounts of both met.aboli t.es 
were present in the fraction. 

A limited test of radiochemical purity (12) was performed to ascertain 
whether a plasma pool from subjects treated with RU 486 contained 
significant. amounts of impurities. The chromatographic peaks of radio­
active RU 486 and of the immunoreactive material coincided nearly com­
pletely (details will be published elsewhere). Hence 9 the identity of 
the material assayed with RU 486 was fully confirmed 1 but the presence 
of small amounts of the bm cross-reacting metabolites could not be 
excluded. 

The results of this study are expressed in terms of the concentrations 
of pure RU 486, on the understanding that small amounts of 1ts meta­
bolites may have been present. 

Stattsttcal methods 

StAtistical analysis was performed after logarithmic transformation of 
Lhe data (D). Hence, geometric means and corresponding 95% confidence 
l1mits are reported. Student's t-tests and analyses of variance were 
used for compartson between groups. The areas under the curve were cal­
culated as sums of partial areas according to the following formula: 

Partial area = ttme • level a + level b 
-----2 . 

-1 _umoL t. l 

where time (t) is expressed in hours or days and levels a and b are the 
success i. ve levels expressed in ,umol/ I. 

Half-lives were calculated using conventiollal regression analysis, 

HESULTS 

Following heatme11t Nith 50 mg R!J 486 daily for four days, a maximum 
mean plasma level of 2.9 ~mol/1 was reached. When the dose was increas­
ed to 100 and 200 mg daily for four days the corresponding levels were 
4.5 and 5.4 ~mol/1, respectively (Ftg.1). No accumulation of the com­
pound was observed with any of these doses. Three days after the end of 
therapy the plasma conceqtratiolls following 50 and 100 mg RU 486 had 
decreased to 1 pmol/1, while following 200 mg RU 486 the concentration 
was approximately 3 pmul/1, With 50 mg of RU 486 datly for six days the 
same plasma levels were observed durtng treatment as with the four-day 
treatment. 

The areas undsr curve following treatment with three di.. fferent doses of 
RU 486 were calculated in indtvidual subjects betwee11 days two and four 
of treatment (Table I). The geomet.ric means (and ranges) of individual 
~re8s for SO, 100 and 200 mg RU 486 da~ly were 5.9 (4.4-9.4), 8.7 
(5.1-13.0), and 9.7 (5.7-16.0) ~mol.l- .d, respecttvely. Jhe dif­
ference was significant (p < 0.05) for 50 mg RU 486 versus 100 and 
200 mg RU 486 daily, respectively. 
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F1y 1. Geometr1c mean levels and 95% confidence limits of RU 486 fol­
lowing oral administratio~ to early pregnant patie~ts. The treatment 
period was four days. Upper curve 50 mg, middle curve 100 mg and lower 
curve 200 mg daily. 
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Table !1 Geometric means (and ranges) of areas under the curves (in 
.umol.l ,d) following the treatme11t of early pregnant women with 
three different doses of RU 486. The areas were calculated for the 
period between day two a11d four of drug admini.stration. The signifi­
cance of differences was assessed by a m•e-way analysis of val'iance 
and appropriate contrasts. 

~-~~~~-~-------~~•~•w--~ 
~-..,_-.... ----.. -.......... _ .. _ 

Daily dose (mg) 50 100 200 

n 8 11 6 

Geometric mean 5.9 8.7 9.7 

Range 4.4-9.4 5. 1~13.0 5.7-16.0 

Significance of differences: 

Group 50 mg vs~ 100 mq: p / 0.05 ". 

50 mg vs. 200 mg: p < 0.05 
100 mg vs .. 200 mg: not signiflcant at the 95 at confidence level tD 

Table I I. Geomet. r~~ means (and ranges) of areas under elimination 
curves (in ,umol.l . h) followtng a single Ot'al dose of 25 or 50 my 
of RU 486 in early pregnant and non-pregnant women (n=5 each). The 
areas \..rere calculated for the period between 2 and 12 hours after ad­
ministration. The significance of the differences was assessed by the 
Student 1 s t-test (n.s. = not significant at the 95 % confidence level). 

---"---------------"---------------- --------------

Dose (mg) 

25 

50 

Pregnant 

15.6 
(10.3-20.3) 

p < 0. 001 

28.7 
( 23. 0-i+ 1 • 5) 

Non-pregnant 

n.s. 18.1 
(11. 5-25.0) 

n.s. 

n.s, 22.8 
( 16. 4-3 7 • 8 ) 

--------------------······----------------
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In the 12-hour period between the second and the third RU 486 doses in 
two of the eight patients treated with 25 mg RU 486 twice daily for 
four days, peak values of 3.4 and 4.7 ~mol/1, respectively, were found 
two hours after tablet intake (Ftg. 2). 

RU 486 

JJmot/t 

O-t-------"'3""""""-----_,.,.,.,. 
8a.m 8 p.m 8 a.m 

Fig. 2 Plasma levels of RU 486 between the second and third dose of 
25 mg RU 486. The patients received the compound at 8 a.m. and 8 p.m. 
daily. 

Following the administration of a single dose of 25 or 50 mg RU 486, a 
peak value of approximstely 3.5 to 4.0 ~mol/1 was reached one to two 
hours after tablet intake tn both pregnant and non-pregnant women 
(Figs. 3 and 4). The half-lives of elimination after a single dose of 
25 mg RU 486 were 19.7 and 19.0 hours for pregnant and non-pregnant 
women, respectively. For 50 mg RU 486 the corresponding values were 
17.3 and 22.7 hours. The differences observed between pregnant and 
non-pregnant women were not statlstic<~lly significant. 

The areas under the elimination curves between two and twelve ~Jurs 
following single doses of RU 486 were also calculated (Table II). The 
higher dose caused an increase in the area in both the pregnant and 
non-pregnant women, but the increase was sigrlificant only in the preg­
n<Jqt womeno 

476 NOVEMBER L986 VOL. 34 NO" 5 

NEPTUNE GENERICS – Ex. 1003 
Page 120



CONTRACEPTION 

RU 486 
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HOURS 

Fig. 3. Geometric means and 95 J~ confidence lim:t.ls of RU t.s-86 follow1ng 
a single dose of 25 mg or 50 mg to early pregnant women. 

DISCUSS TON 

The aim of the study was to determine t.he plasma levels of RU 486 fol­
lowing the oral admi.rlistratlor; of the compo~nd. The subjects partici­
pating in the study were etlher non-pregnant or early pregnant women. 
The non-pregnant volunteers received RU 486 orally during the secretory 
phase of the cycle (between cycle days 20 to 22); the early pregnant 
patients in the 6th to 8th week of pregnancy (duration of amenorrhoea 
up to 56 days). 
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RU 486 NON- PREGNANT WOMEN 

6 ~mot/t 
2 5 mg RU 486 

T 

T 

2 

o L~-r·~;:::~:::::;::l!~:allll 

50 mg RU 486 

r 

0 ~.,.........,.. .......... _,........,..,.r-r-~f-r--r-~-.--.,......;:_.~~~ 
1. 6 6 ro 2a 40 60 sa HJO 120 

HOURS 

Fig. i1, Geometric means and 95 % confid~E:ru.::e li.mits of RU 48.6 follow1ng 
a single dose of 25 mg or 50 mg to non-pregnant women, 

The pla::;ma concentration of RU 486 was determined by radioimmunoas8ay, 
the prl~ciples of which were described earlier by Salmon & Mouren (14). 
In order to increase its specificity, chromatography of plasma extracts 
was perfutmed on Sephadex LH 20 ptior to the radiounmt.moessay proper. 
The specificity of rf}e radioimmunoassay is of spectal tmportancej since 
it was shown by Salman & Mouren (14) and confirmed 1n the present paper 
that two major metabol1 tes of RU 486 1 its monodemeU1yl and didemethyl 
derivatives (B), exhibit a high degree of cross-reaction with the anti­
body available. 
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It was confirmed in the specificity studies mentioqed in this investi­
gation that the major compound assayed was identical with RU 486. The 
presence of this compound in the chromatographic fractions used for our 
assays was also confirmed by high performance liquid chromatograhy 
(15). At the same time, the presence of small amounts of the two major 
metabolites of RU 486 could not be excluded by the tests described in 
the present study. Investigations are being made to further improve the 
specificity of the radioimmunoassay. 

A complete separation of the metabolttes from the parent compound will 
make it possible to measure their concentrations and to establish a 
complete pharmacokinetic pattern for RU 486. This may be of particular 
.u 1terest H1 view of the observation that. the main metabolites retain 
part of the biological activities of the parent molecule (B). 

Following the oral administration of single doses of 25 and 50 mq 
RU 486 to non-pregnant and early pregnant. women, peak plasma concentra­
tions between 3.5 and 4.0 ~mol/l were found after one to two hours. 
The half-lives were also the same 1n the two patient groups, about 20 
hours. These results are similar to those reported by Deraedt et al. 
(8) in male volunteers receiving 100 mg RU 486 orally. -- ·-

In early pregnant women the areas under the elimination curves were 
significantly higher for 50 mg than for 25 mg RU 486 following single 
doses of RU 486, The difference was less marked and not statistically 
significant in the non-pregnant subjects. The. discrepancy may be due to 
chance as the number of subjects was small, but 1t. may also reflect 
variations in the degree of absorption. In pregnant women with a re­
duced gastro-intestinal motililty, the substance may be absorbed mere 
comletely than in non-pregnant women. 

Following oral administration of a total daily dose of 50, 100 or 
200 mg RU 486 for four days to early pregnant patients, maximum plasma 
levels of 2.9, 4.5 and 5.4 pmol/1, respecttvely, were found. The plasma 
levels were significantly higher following 100 mg RU 486 than following 
50 mg RU 486. The differences in plasma levels following 100 and 200 mg 
RU 486 were less marked and not statistically significant. The results 
may indicate that the degree of absorption of the compound decreases 
with higher doses. even in pregnant wome~. 

It has been reported that RU 486 is bound 1n human plasma to a hitherto 
urtidentified protein (16). This fi~ding suggests that a larger portion 
of RU 486 should be present in blood in a bound form and a smaller por­
t ion in an unbound (free) form. It should be 'lot iced that, in the pres­
ent- study, the "total" ci.rculati~g RU 486 was measured, i.e. the 
ether-extractable sum of the protein bound and unbound (free) portions. 

It is frequently assumed that only the free fraction can interact with 
the receptor molecules and thus produce biological effects. An increase 
in the dose should result in an increase in the amount of both the 
"total" and the free RU 486 and, consequently, Hl a more pronounced 
effect. 
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As see~ in the present study, the ''total" and, consequently 1 the free 
levels of RU 486 did not increase proportionally to the dose. In the 
clinical dose-finding studies i_n early pregnant women the effwacy of 
the treatment was not dose-related within the dose ra~ge studied (3,4), 
lhere may be various explanations for this: 1) the degree of absorption 
is lower after higher doses, 2) the concentration of free RU 486 was 
insufficient to saturate the receptor even with the highest dose em­
ployed1 or 3) the higher doses of RU 486 have agonistic effect. It 1s 
also poss1ble that the saturatio~ of the progesterone receptor in the 
uterus is ~ot sufficient to induce a~ adequate endogenous release of 
PGF2 that causes effective uterine contractions and complete expul-

. a f th t ' ·' ston o , e concep us l61. 

It may be concluded from the present study that following oral adminis­
tration in both non-pregnant and early pregnant women, ~o accumulation 
of the compound in plasma was seen \'lith a dose up to 200 mg RU 486 
daily for four days. Other studies are required to determ1ne the plasma 
profiles of the main, partially bioactive metabolites of RU 486 and to 
assess the Influence of RU 486 binding to plasma proteins on the effi­
cacy of the drug for termination of early pregnancy and menstrual regu­
lation. 
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7)[8J Claim(s) His/are rejected. 
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Application Papers 

1 0)0 The specification is objected to by the Examiner. 
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Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a). 

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121 (d). 

12)0 The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PT0-152. 

Priority under 35 U.S.C. § 119 

13)0 Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 

a)O All b)O Some * c)O None of: 

1.0 Certified copies of the priority documents have been received. 

2.0 Certified copies of the priority documents have been received in Application No. __ . 

3.0 Copies of the certified copies of the priority documents have been received in this National Stage 

application from the International Bureau (PCT Rule 17.2(a)). 

*See the attached detailed Office action for a list of the certified copies not received. 
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5) 0 Notice of Informal Patent Application 3) 0 Information Disclosure Statement(s) (PTO/SB/08) 
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Applicant's response filed 1/24/2012 has been entered. Claims 1-8 are pending. 

Claim 8 is withdrawn from further consideration as it is directed to non-elected subject 

matter. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 1-7 are rejected under 35 U.S.C. 1 03(a) as being unpatentable over 

Medical Encyclopedia of Medline (http:// 

httg://www.nlm.nih.gov/medlineglus/ency/article/003430.htm, 1 0/2005) in view of US 

6,964,953 ('953) and Sarkar, European Journal of Obstetrics and Gynecology and 

Reproductive Biology, 2002;1 01 :113-120. 

Medical Encyclopedia teaches Therapeutic drug levels are usually performed to 

look for the presence and the amount of specific drug in the blood. With most 

medications, a certain level of drug is needed in the blood stream to obtain the desired 

therapeutic effect. (see page one of the article). 

Medical Encyclopedia does not expressly teach the optimization of mifepristone 

level in patients with Acute stress disorder. 

'953 teaches glucocorticoid antagonist, such as mifepristone, as useful in 
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Treating Acute Stress Disorder (see claims 1, 5, and 15 for example). '953 teaches the 

dosage of the glucocorticoid receptor antagonists as 1 to 10 mg per kilogram (see claim 

6). For an average adult who weighs 75kg, it is about 75- 750mg. '953 teaches the 

course of therapy is 30 days (see claim 16). 

Sarkar teaches the serum concentration of various dosages of mifepristone 

administered. For medium dose (1 00-200mg of mifepristone), the serum concentration 

can reach to 4.5 and 5.4 1-Jmol/1 (1933.2 ng/ml to 2276.88ng/ml). For a higher dose (400-

600mg), the serum concentration gets even higher. (see pages 114-115). 

It would have been obvious to one of ordinary skill in the art at the time the 

invention was made to optimize the serum level of mefipristone in patients suffering 

from Acute Stress Disorder. 

One of ordinary skill in the art would have been motivated to optimize the serum 

level of mefipristone in patients suffering from Acute Stress Disorder. Adjusting the 

therapeutic serum levels to obtain a therapeutic effect is well-known in the art. Since 

both the serum concentration and the dosage of mifepristone useful in treating the 

Acute Stress Disorder are both well-known. Adjusting the serum level of mifepristone 

would be seen as equivalent to adjusting the dosage of mifepristone to effectively treat 

Acute Stress Disorder would be reasonably expected to be successful. 

Response to Arguments 

Applicant's arguments filed 1/24/2012 averring the serum level as unpredictable 

and being displaced a nonlinear pharmacokinetics have been fully considered but they 

are not persuasive. The examiner notes that it is well-known that mifepristone and the 
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serum level are positively correlated, i.e., increasing the dose will increase the serum 

level. Therefore, one of ordinary skill in the art would readily see that adjusting the 

serum level is essentially the same as adjusting the dosage of mifepristone. Since the 

dosages of mifepristone for treating various disorders are known and the common 

dosage are corresponding to the serum level of more than 1300ng/ml, regardless of the 

pharmacokinetics of mifepristone, one of ordinary skill in the art would have been 

motivated to employ the herein claimed dosages of mifepristone, and thereby achieve 

the serum levels of mifepristone to be more than 1300ng/ml. 

No claims are allowed. 

THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 

policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 

MONTHS from the mailing date of this action. In the event a first reply is filed within 

TWO MONTHS of the mailing date of this final action and the advisory action is not 

mailed until after the end of the THREE-MONTH shortened statutory period, then the 

shortened statutory period will expire on the date the advisory action is mailed, and any 

extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 

the advisory action. In no event, however, will the statutory period for reply expire later 

than SIX MONTHS from the mailing date of this final action. 

Any inquiry concerning this communication or earlier communications from the 

examiner should be directed to SAN-MING HUI whose telephone number is (571 )272-

0626. The examiner can normally be reached on Man - Fri from 9:00 to 5:00. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 

supervisor, Brandon Fetterolf can be reached on (571) 272-2919. The fax phone 

number for the organization where this application or proceeding is assigned is 571-

273-8300. 

Information regarding the status of an application may be obtained from the 

Patent Application Information Retrieval (PAIR) system. Status information for 

published applications may be obtained from either Private PAIR or Public PAIR. 

Status information for unpublished applications is available through Private PAIR only. 

For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 

you have questions on access to the Private PAIR system, contact the Electronic 

Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 

USPTO Customer Service Representative or access to the automated information 

system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/San-ming Hui/ 
Primary Examiner, Art Unit 1628 

San-ming Hui 
Primary Examiner 
Art Unit 1628 
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PATENT 
Attorney Docket No.: 85178-756824 

Family ID No.: 004110US 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re application of: 

Joseph K. Belanoff 

Application No.: 12/199,114 

Filed: August 27, 2008 

For: OPTIMIZING MIFEPRISTONE 
LEVELS IN PLASMA SERUM OF 
PATIENTS SUFFERING FROM 
MENTAL DISORDERS TREATABLE 
WITH GLUCOCORTICOID RECEPTOR 
ANTAGONISTS 

Customer No.: 20350 

Confirmation No. 5376 

Examiner: San Ming R Hui 

Technology Center/Art Unit: 1628 

--------------------------~AMENDMENTB 

Mail Stop Amendment 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Commissioner: 

In response to the Office Action mailed August 3, 2011, please enter the following 

amendments and remarks. A petition for a three-month extension of time is filed concurrently 

herewith. 

Amendments to the Claims are reflected in the listing of claims which begins on 

page 2 of this paper. 

Remarks begin on page 4 of this paper. 
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Amendment B dated January 24, 2012 
Reply to Office Action of August 3, 2011 

Amendments to the Claims: 

PATENT 

The following is a complete list of claims indicating the changes incorporated by the present 

amendment and replacing all prior versions of the claims. Any claims canceled herein and all 

deletions made in claims that are not canceled herein are done so without prejudice to being re­

instituted at a later date in this or a related application. 

Listing of Claims: 

1. (Original) A method for optimizing levels ofmifepristone in a patient 

suffering from a mental disorder amenable to treatment by mifepristone, the method comprising: 

treating the patient with seven or more daily doses of mifepristone over a period of seven or 

more days; 

testing the serum levels of the patient to determine whether the blood levels of mifepristone 

are greater than 1300 ng/mL; and 

adjusting the daily dose of the patient to achieve mifepristone blood levels greater than 

1300 ng/mL. 

2. (Original) The method of claim 1, wherein the mental disorder is a member 

selected from the group consisting of a stress disorder, delirium, mild cognitive impairment (MCI), 

dementia, psychosis and psychotic major depression. 

3. (Original) The method of claim 2, wherein the stress disorder is a member 

selected from the group consisting of Acute Stress Disorder, Post-Traumatic Stress Disorder and 

BriefPsychotic Disorder with Marked Stressor(s). 

4. (Original) The method of claim 1, wherein each of the seven or more daily 

doses ofmifepristone are administered orally. 

5. (Original) The method of claim 1, wherein the patient is treated with 28 or 

more daily doses over a period of 28 or more days. 

6. (Original) The method of claim 1, wherein the testing is performed by a 

plasma sampling collection device suitable for detecting mifepristone serum levels. 
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PATENT 

7. (Original) The method of claim 1, wherein the adjusting step comprises 

increasing the daily dose of the patient to achieve mifepristone blood levels greater than 

1300 ng/mL. 

8. (Withdrawn) A kit for treating a mental disorder amenable to treatment by 

mifepristone, the kit comprising: 

seven daily doses ofmifepristone; and 

a plasma sampling collection device suitable for detecting mifepristone serum levels. 
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Amendment B dated January 24,2012 
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PATENT 

REMARKS 

Upon entry of the present amendment, claims 1-8 are pending in the above-referenced 

patent application and are currently under examination. Claim 8 is withdrawn. Reconsideration of 

the application is respectfully requested. 

I. OBVIOUSNESS OVER MEDICAL ENCYCLOPEDIA OF MEDLINE, THE '953 
PATENT AND SARKAR 

Claims 1-7 are rejected under 35 USC § 1 03( a) as allegedly being obvious over 

Medical Encyclopedia ofMedline (http://www.nlm.nih.gov/medlineplus/ency/article/003430.htm, 

October 2005, "Medical Encyclopedia") in view of U.S. Patent No. 6,964,953 and Sarkar, European 

Journal of Obstetrics and Gynecology and Reproductive Biology 2002, 101, 113-120. Applicants 

respectfully traverse the rejection in view of the comments below. 

A claim is considered obvious "if the differences between the subject matter sought to 

be patented and the prior art are such that the subject matter as a whole would have been obvious at 

the time the invention was made to a person having ordinary skill in the art to which said subject 

matter pertains" (35 USC§ 103(a)). The Supreme Court in KSR International Co. v. Teleflex Inc., 

550 U.S. 398, 82 USPQ2d 1385, 1395-97 (2007) identified a number of rationales to support a 

conclusion of obviousness which are consistent with the proper "functional approach" to the 

determination of obviousness as laid down in Graham. The key to supporting any rejection under 35 

U.S.C. 103 is the clear articulation of the reason(s) why the claimed invention would have been 

obvious. The Supreme Court in KSR noted that the analysis supporting a rejection under 35 U.S.C. 

103 should be made explicit. One of the rationales addressed by the court in KSR supports a finding 

of obviousness when the prior art reference (or combination of references) (1) teaches or suggests 

the claim elements; (2) provides some suggestion or motivation to combine the references; and (3) 

provides a reasonable expectation of success (MPEP § 2143). As discussed in detail below, none of 

the cited references satisfies all three requirements under MPEP § 2143. 

The Examiner alleges it would have been obvious to optimize the serum level of 

mifepristone in patients suffering from acute stress disorder because Medical Encyclopedia describes 

that a certain level of a drug is needed in the blood stream to obtain the desired therapeutic effect, the 

'953 patent describes administration ofmifepristone to treat acute stress disorder, and Sarkar 
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PATENT 

describes the serum concentration of various dosages of mifepristone administered. Applicants 

disagree because (1) mifepristone exhibits nonlinear serum pharmacokinetics, and (2) in view of 

mifepristone's nonlinear serum pharmacokinetics, the combination of references fails to describe the 

surprising discovery of a mifepristone serum level of 1300 ng/mL as the dividing line between a 

mifepristone serum level with an effectiveness greater than the placebo, and a mifepristone serum 

level providing an effectiveness comparable to the placebo. 

Mifepristone Exhibits Nonlinear Serum Pharmacokinetics 

At the time the present invention was filed, it was known in the art that mifepristone 

exhibits nonlinear serum pharmacokinetics in humans (see Contraception 2003, 68, 421-426, Exhibit 

A, Abstract). Mifepristone serum kinetics are regulated by the serum transport protein a 1-acid 

glycoprotein (AAG). The binding of mifepristone to AAG limits the tissue availability of 

mifepristone because as the concentration of mifepristone is increased, the AAG first becomes 

saturated with mifepristone. At some critical point, the AAG is saturated and additional 

mifepristone is not bound to AAG. See Figure 4 of Exhibit A shown below, for example, showing 

the percentage of serum non-protein-bound mifepristone (dark line with circles) and the rapid 

increase in non-protein-bound mifepristone above the saturation concentration: 

UJ z 
0 
1-
!!2 
a: 
a. 
UJ 
u. 
:1li 
~ 
~ 

c 
z 
::I 
0 
IXl z 
jjj 
1-
0 
a: 
a. z 
0 
z 

50 

-·-l:r·- HUMAN SERUM 

40 ---- AAG·SOLUTION (0.7g/l) 

--{]--- ALBUMIN-SOLUTION (45gll) 

30 

20 

10 

0~--------.--------.--------.--------. 

0.01 0.1 1 10 100 

CONCENTRATION OF MIFEPRISTONE ( x10 "6 M) 

Thus, as Exhibit A describes, mifepristone exhibits nonlinear serum pharmacokinetics 

at doses greater than 200 mg (see Abstract of Exhibit A). Because the doses of the present invention 

are greater than 200 mg and the mifepristone serum pharmacokinetics are nonlinear, it is surprising 
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PATENT 

that mifepristone serum levels above 1300 ng/mL provide an effective treatment for a variety of 

mental disorders, while mifepristone serum levels below 1300 ng/mL are no more effective than the 

placebo. 

It is Unpredictable what Mifepristone Serum Concentration Would Provide an Effective 
Treatment for a Variety of Mental Disorders 

Given the nonlinear serum pharmacokinetics for mifepristone known at the time the 

present application was filed, it is unpredictable what mifepristone serum concentration would 

provide an effective treatment for mental disorders. In view of the nonlinear behavior of 

mifepristone serum pharmacokinetics, the present invention surprisingly discovered that maintaining 

mifepristone serum levels above 1300 ng/mL provide an effective treatment for a variety of mental 

disorders, while mifepristone serum levels below 1300 ng/mL are no more effective than the 

placebo. Thus, maintaining blood serum levels ofmifepristone above 1300 ng/mL in a patient 

suffering from a mental disorder amenable to treatment by mifepristone, the patient suffering from 

the mental disorder receives a mifepristone dose producing a efficacious mifepristone serum level. 

As shown in Figure 2 of the application, reproduced below for the Examiner's 

convenience, for all dosage levels, 40% of the patients having mifepristone serum levels greater than 

1357 ng/mL showed at least a 50% reduction from baseline in BPRS PSS scores at days 7 and 56. 

For patients having mifepristone serum levels less than 1357 ng/mL, only 27% of patients showed at 

least a 50% reduction from baseline in BPRS PSS scores, nearly identical to the 26% response rate 

of patients receiving the placebo. 
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PATENT 

Similarly, for patients receiving a 1200 mg dose ofmifepristone, 54% ofthe patients 

showed at least a 50% reduction from baseline in BPRS PSS scores at days 7 and 56, versus 31% of 

patients having mifepristone serum levels of less than 1357 ng/mL. The placebo group showed only 

34% of patients having at least a 50% reduction from baseline in BPRS PSS scores, comparable to 

those patients with a mifepristone serum level less than 1357 ng/mL. See Figure 5 of the 

application, reproduced below for the Examiner's convenience. 

BPRS PSS- Days 7 and 56 Response 

70 

60 

50 
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who have at 40 least a 50% 
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7 and 56 20 

10 

0 

n=56 n=13 n=76 
p=.026 

The combination of Medical Encyclopedia, the '953 patent and Sarkar only describe 

treatment of acute stress disorder with mifepristone and dosages of mifepristone that afford certain 

serum levels ofmifepristone. The combination of references does not, however, describe the 

surprising discovery of a mifepristone serum level of 1300 ng/mL as the dividing line between a 

mifepristone serum level with an effectiveness greater than the placebo, and a mifepristone serum 

level providing an effectiveness comparable to the placebo. 

Moreover, in relying on the combination of Medical Encyclopedia, the '953 patent 

and Sarkar, the Examiner is using the pending claims as a road-map, engaging in impermissible 

hindsight reconstruction. None of the cited references provides any motivation to select 1300 ng/mL 

as the dividing line between a mifepristone serum level with an effectiveness greater than the 

placebo, and a mifepristone serum level providing an effectiveness comparable to the placebo, in a 

patient suffering from a mental disorder, especially in view of the unpredictability provided by 

mifepristone's nonlinear serum pharmacokinetics. 
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Thus, Applicants respectfully submit the present invention is not obvious over the 

combination ofMedical Encyclopedia, the '953 patent and Sarkar. Accordingly, Applicants 

respectfully request that the Examiner withdraw this aspect of the rejection. 

CONCLUSION 

In view of the foregoing, Applicants believe all claims now pending in this 

Application are in condition for allowance. The issuance of a formal Notice of Allowance at an 

early date is respectfully requested. 

If the Examiner believes a telephone conference would expedite prosecution of this 

application, please telephonethe undersigned at 415-576-0200. 

KILPATRICK TOWNSEND & STOCKTON LLP 
Two Embarcadero Center, Eighth Floor 
San Francisco, California 94111-3834 
Tel: 415-576-0200 
Fax:415-576-0300 
Attachments 
ART:art 
63886138 v1 

Respectfully submitted, 

~~ 
Alexander R. Trimble 
Reg. No. 52,301 
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Exhibit A 

Contraception 

ELSEVIER Contraception 68 (2003) 421-426 

Original research article 

The pharmacokinetics of mifepristone in humans reveal insights into 
differential mechanisms of antiprogestin action 

Oskari Heikinheimoa,b,*, Raimo Kekkonenb,c, Pekka Uihteenma.kib 

"Department of Obstetrics and Gynecology, University of Helsinki, P.O. Box 140, SF-00029, HUS, Helsinki, Finland 
bSteroid Research Laboratory, Institute of Biomedicine, University of Helsinki, Helsinki, Finland 

cLohja Hospital, Lohja Hospital Area, Lohja, Finland 

Received 24 October 2002; received in revised form 3 February 2003; accepted 17 March 2003 

Abstract 

The pharmacokinetics of mifepristone is characterized by rapid absorption, a long half-life of 25-30 h, and high micromolar serum 
concentrations following ingestion of doses of~ 100 mg of the drug. The serum transport protein-a !-acid glycoprotein (AAG)-regulates 
the serum kinetics of mifepristone in man. Binding to AAG limits the tissue availability of mifepristone, explaining its low volume of 
distribution and low metabolic clearance rate of0.55 L/kg per day. In addition, the similar serum levels ofmifepristone following ingestion 
of single doses exceeding 100 mg can be explained by saturation of the binding capacity of serum AAG. Mifepristone is extensively 
metabolized by demethylation and hydroxylation, the initial metabolic steps being catalyzed by the cytochrome P-450 enzyme CYP3A4. 
The three most proximal metabolites, namely, monodemethylated, didemethylated and hydroxylated metabolites ofmifepristone, all retain 
considerable affinity toward human progesterone and glucocorticoid receptors. Also, the serum levels of these three metabolites are in ranges 
similar to those of the parent mifepristone. Thus, the combined pool of mifepristone-plus its metabolites-seems to be responsible for the 
biological actions of mifepristone. Recent clinical studies on pregnancy termination and emergency contraception have focused on 
optimization of the dose of mifepristone. In these studies it has become apparent that the doses efficient for pregnancy termination differ 
from those needed in emergency contraception-mifepristone is effective in emergency contraception at a dose of 10 mg, which results in 
linear pharmacokinetics. However, the ~200 mg doses of mifepristone needed for optimal abortifacient effects of mifepristone result in 
saturation of serum AAG and thus nonlinear pharmacokinetics. In view of the pharmacokinetic data, it may be speculated that dosing of 
mifepristone for pregnancy termination and for emergency contraception could be reduced to approximately 100 mg and 2-5 mg, 
respectively. It remains to be seen whether the newly synthesized, more selective antiprogestins will prove more efficacious in the clinical 
arena. © 2003 Elsevier Science Inc. All rights reserved. 

Keywords: Metabolism; High performance-liquid chromatography; Radioimmunoassay; Emergency contraception; Medical abortion; Dose-response 
relationships 

1. Introduction 

Recent clinical studies on the use of mifepristone in 
medical termination of pregnancy and in emergency con­
traception have focused on optimization of mifepristone 
regimens. In termination of first-trimester pregnancy, a 
200-mg dose of mifepristone, in combination with vaginally 
administered prostaglandin, is equally effective as a higher 
dose (600 mg) of mifepristone [1-3]. In these studies, the 
percentages of complete abortions have ranged 88-96% 
[1-3]. The results of preliminary studies have suggested that 

*Corresponding author. Fax: +358-9-47174801. 
E-mail address: oskari.heikinheimo@helsinki.fi (0. Heikinheimo). 

even a 1 00-mg dose of mifepristone might be equally ef­
fective [4]. However, in a randomized multicenter study 
arranged by the World Health Organization (WHO), 50 mg 
of mifepristone combined with vaginally administered pros­
taglandin was 1.6 times more likely to fail in termination of 
first trimester pregnancy when compared with a regimen 
containing 200 mg of mifepristone [5]. 

In emergency contraception, considerably lower doses of 
mifepristone are needed. In a randomized study arranged by 
the WHO, a 10-mg dose ofmifepristone was equally effec­
tive as 50 mg or 600 mg doses, each preventing 84-86% of 
pregnancies [6]. In fact, the lowest effective dose of mife­
pristone in emergency contraception has not been charac­
terized. The more than 10-fold difference in the doses of 

0010-7824/03/$ - see front matter © 2003 Elsevier Science Inc. All rights reserved. 
doi: 10.10 16/S001 0-7824(03)00077-5 
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Fig. 1. Serum levels (mean :!: SE) of mifepristone following administration of 2 mg (•) and 25 mg (D) to five female volunteers. The data are depicted on 
both linear (lower) and semilogarithmic (upper) scales. Redrawn from Kekkonen eta!. [17]. 

mifepristone required for optimal clinical effects in emer­
gency contraception and in pregnancy termination suggests 
that different biological mechanisms mediate these clinical 
effects of mifepristone. 

The antiglucocorticoid effects of mifepristone are in 
sharp contrast with its antiprogestagenic effects in preg­
nancy termination or in emergency contraception. Early 
studies by Bertagna et al. [7] and Gaillard et al. [8] showed 
that activation of the hypothalamic-pituitary-adrenal (HP A) 
axis in response to mifepristone is clearly a dose-dependent 
phenomenon, and significant increases in the circulating 
concentrations of adrenocorticotropic hormone and cortisol 
are seen following administration of ;:::200 mg of the drug. 
Moreover, more pronounced activation of the HPA axis is 
seen as the dose of mifepristone is increased [7,8]. 

The differences in the clinical effects of mifepristone are 
also related to its pharmacokinetics-the high efficacy of 
mifepristone in emergency contraception is seen in the dose 
range that results in linear kinetics of the drug in serum. 
However, the doses required for termination of pregnancy 
or activation of the HP A axis result in saturation level, non 
linear kinetics of mifepristone. In this article we review the 
pharmacokinetics of mifepristone in humans, with special 
emphasis on the relationships between its pharmacokinetics 
and clinical efficacy. 

2. Pharmacokinetics of mifepristone 

2.1. Assay systems for mifepristone 

Various assay methods such as radioimmunoassay (RIA) 
[9], radioreceptorassay (RRA) [10,11] and assays based on 
high-performance liquid chromatography (HPLC) have 
been used to measure serum mifepristone levels [12-14]. It 
soon became apparent that mifepristone is extensively me-

tabolized, and due to the cross-reacting metabolites, direct 
RIA and RRA failed to distinguish the parent mifepristone 
from its metabolites [15]. However, the micromolar serum 
levels of mifepristone-seen following ingestion of doses 
currently used in clinical practice-allowed us to develop 
methods based on HPLC for detailed analysis of the phar­
macokinetics and metabolism ofmifepristone [16]. Column 
chromatography can be used to separate the metabolites 
from the parent mifepristone, which can then be measured 
specifically either by RIA or HPLC [13]. 

2.2. Absorption and distribution ofmifepristone 

Following oral ingestion, mifepristone is rapidly ab­
sorbed and the time to peak serum levels (tmax) is approx­
imately 1-2 h [11-13]. Also, when analyzed by specific 
RIA or HPLC, the tmax values have been similar within the 
dose range of 200-600 mg of mifepristone [16,17]. Peak 
concentrations (Cmax) rise according to the dose of mife­
pristone within the dose range of2-25 mg [17]. However, at 
higher doses of 100-800 mg, Cmax values do not differ 
significantly, most likely as a result of saturation of the 
serum binding capacity for mifepristone [ 16]. The bioavail­
ability has been estimated to be 40% following oral intake 
of 100 mg of mifepristone [18]. Unfortunately, attempts to 
bypass the first-pass metabolism by means of vaginal ad­
ministration resulted in low serum levels of mifepristone 
[19]. 

2. 3. Serum levels of mifepristone 

The pharmacokinetics of mifepristone have been studied 
following single oral doses ranging 2-800 mg. Following 
ingestion of 2 and 25 mg doses, the levels of mifepristone, 
as well as the areas under the concentration curves (AUCs), 
rise according to the dose (Fig. 1) [17]. However, following 
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Fig. 2. Serum levels (mean:!: SE) ofmifepristone and its monodemethylated, hydroxylated and didemethylated metabolites following administration of single 
doses of I 00, 400, 600 and 800 mg to female volunteers. Statistically significant differences in the serum levels between the groups ingesting I 00 and 800 
mg are indicated by asterisks (*p < 0.05; **p < 0.01; ***p < 0.005; ****p < 0.001). Redrawn from Heikinheimo et al. [16]. 

intake of single doses of I 00, 400, 600 and 800 mg, the 
concentrations of mifepristone have all been observed to be 
at -2.5 J..tmol/L at 24 h (Fig. 2) [16] despite the nearly 
10-fold difference in the dose ingested. 

When administered repeatedly, a similar phenomenon in 
the plateau levels is seen when the daily dose of mifepristone 
exceeds 100 mg [20]. Figure 3 shows the individual and mean 
levels of mifepristone in a group of six women given 50 mg 
twice a day for 7 days. The individual levels of mifepristone 
were similar among the subjects, and the individual half-lives 
of rnifepristone varied from 26-48 h. The micromolar serum 
concentrations of rnifepristone also persist during prolonged 
daily treatment with 200 mg for up to 20 months [21]. 

2.4. Serum binding characteristics of mifepristone 

In human serum, 94-99% of mifepristone is protein 
bound [10,16]. Early studies by Moguilewsky and Philibert 
[22] indicated that human serum, unlike rat serum, contains 
a high-affinity binding protein for mifepristone, which was 
soon identified as a 1-acid glycoprotein (AAG). The highly 

significant correlations between serum levels of mifepris­
tone and AAG suggested that AAG has a great impact on 
the pharmacokinetics ofmifepristone in man [16,23]. Stud­
ies involving centrifugal ultrafiltration dialysis showed that 
a serum concentration of mifepristone of 2.5 ~-tmol/L rep­
resents saturation of AAG binding capacity (Fig. 4) [16]. In 
addition, albumin appears to have a high-capacity role in the 
serum transport of mifepristone [16]. 

Thus, in humans, serum AAG appears to limit the tissue 
availability ofmifepristone. However, mifepristone exceed­
ing the binding capacity of AAG may be more susceptible 
to excretion or possibly diffusion into peripheral tissues 
[24]. In accordance with the low volume of distribution, 
tissue mifepristone levels have been observed to be in the 
same range or lower than serum levels following intake of 
200 mg of mifepristone prior to hysterectomy [24]. 

2.5. Metabolism ofmifepristone in humans 

The elimination phase half-life of mifepristone (t112) has 
been reported to vary between 24 and 48 h when analyzed 
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Fig. 3. Individual and mean ( ::':SE) levels ofmifepristone during intake of 50 mg twice a day for 7 days in six female volunteers. Redrawn from Heikinheimo 
[20]. 

by HPLC [14,20]. However, investigators employing either 
RIA or RRA have reported t112 values between 54 and 90 h 
[11,25], this most likely a result of the presence of cross­
reacting metabolites of mifepristone. 

The metabolism of mifepristone is initiated by rapid 
demethylation and hydroxylation in humans, rats and mon­
keys [18]. The enzyme CYP3A4 has been shown to be the 
primary cytochrome P-450 enzyme responsible for the ox­
idative metabolism of mifepristone in human liver micro­
somes [26]. Following oral intake of 100 mg or more, 
constant serum levels of mifepristone, but increasing con­
centrations of the monodemethylated, didemethylated and 

c 
z 
::;) 

0 
m 
:2: 
iii 
13 
a: 
a. 
:2: 
0 
z 

50 
-·-/:r·- HUMAN SERUM 

40 ---- AAG·SOLUTION (0.7g/l) 

··0-- ALBUMIN·SOLUTION (45g/l) 

30 

20 

--------------9 
10 

~-~:~~~--~·-·-·-·-·-·-·-·-·-·-{l·~----·/_...~1:. 
0+--------.-------.--------.-------, 
0.01 0.1 10 100 

CONCENTRATION OF MIFEPRISTONE ( x10 • 6 M) 

Fig. 4. Percentage of serum non-protein-bound mifepristone (mean ::':: SE) 
in human serum, in phosphate-buffered saline (PBS) containing human 
alpha !-acid glycoprotein (AAG), and in PBS containing human albumin. 
Redrawn from Heikinbeimo eta!. [1&]. 

hydroxylated metabolites of mifepristone are found, with 
serum levels of the monodemethylated metabolite exceed­
ing those of the parent compound [16,27]. Following ad­
ministration of mifepristone at doses over 400 mg, the 
concentrations of the didemethylated and hydroxylated me­
tabolites also exceed those of the parent compound (Fig. 2) 
[16]. Peak levels of the monodemethylated and hydroxy­
lated metabolites are reached by 2-4 h. The time course of 
the didemethylated metabolite is somewhat different, with 
peak levels being measured only after 10 h following in­
gestion of mifepristone. 

The demethylated and hydroxylated metabolites are fur­
ther metabolized and excreted into bile. In humans, only a 
very small fraction of mifepristone can be detected in urine 
[18]. 

3. Binding of mifepristone and its metabolites to hPR 
and hGR 

Tables 1 and 2 summarize the relative binding affinities 
(RBAs) of mifepristone, the monodemethylated, hydroxy­
lated and didemethylated metabolites, as well as those of 
reference steroids, to the human progesterone receptor 
(hPR) and glucocorticoid receptor (hGR) [15]. The rela­
tively high receptor-binding affinities of mifepristone's me­
tabolites in combination with the high serum levels of the 
metabolites suggest that some of the biological effects of 
mifepristone may be mediated via both the parent com­
pound as well as the pool of metabolites. 

The efficacy of mifepristone in pregnancy termination 
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Table I 
Relative binding affinities (RBAs) of mifepristone and its three 
metabolites to the human uterine progesterone receptor 

Compound 

ORG-2058 
Mifepristone 
Progesterone 
Monodemethylated metabolite 
Hydroxylated metabolite 
Didemethylated metabolite 

RBA% 

374 
100 
43 
21 
15 
9 

cannot be improved by increasing the dose beyond 200 mg 
[1-3]. Thus, based on the similar serum concentrations of 
mifepristone, but increasing levels of the metabolites fol­
lowing intake of ;::: 100 mg of mifepristone (Fig. 2), it may 
be speculated that the lower affinities of the metabolites 
towards hPR (Table 1) imply minor importance of these 
metabolites in the abortifacient action of mifepristone. 

In comparison with hPR, the RBAs of the monodem­
ethylated, hydroxylated and didemethylated metabolites to­
ward hGR (Table 2) are more pronounced. The antiglu­
cocorticoid effects of mifepristone increase in a dose­
dependent manner following ingestion of doses of ;:::zoo mg 
[7,8]. Thus, based on the similar serum levels of parent 
mifepristone but increasing levels of the metabolites, it may 
be speculated that the metabolites are important in the 
antiglucocorticoid actions of mifepristone. 

4. Pharmacokinetics vs. clinical effects of mifepristone 

Understanding the pharmacokinetics of mifepristone has 
aided the design of studies aimed at optimizing mifepristone 
regimens. In several randomized multicenter studies, it has 
become clear that a 200-mg dose, but not a 50-mg dose, of 
mifepristone in combination with prostaglandin is effective 
in pregnancy termination [1-3,5]. In fact, even a 100-mg 
dose of mifepristone might be acceptably effective [4]. In 
view of the saturation stage pharmacokinetics of mifepris­
tone following intake of doses of 100 mg and more, the 
efficacy of the 100 mg dose is not surprising. Thus, for 
termination of pregnancy, the saturation stage serum kinet­
ics of mifepristone appear important. It may be speculated 

Table 2 
Relative binding affinities (RBAs) of mifepristone and its three 
metabolites to the human placental glucocorticoid receptor 

Compound RBA % 

Mifepristone I 00 
Monodemethylated metabolite 61 
Hydroxylated metabolite 48 
Didemethylated metabolite 45 
Dexamathasone 23 
Cortisol 9 

that the abortifacient properties-decidual bleeding, in­
creased uterine contractility and sensitivity to prostaglan­
dins-require complete saturation of the uterine progester­
one receptors. 

When women with complete and incomplete termination 
of pregnancy following administration of a single dose of 
600 mg of mifepristone were compared, the serum levels of 
mifepristone and those of the three metabolites were indis­
tinguishable [28]. It therefore appears that individual uterine 
sensitivity to progesterone withdrawal, and not differences 
in the pharmacokinetics of mifepristone, dictate the even­
tual clinical outcome of each subject. 

In emergency contraception, mifepristone doses in the 
range of 10-600 mg behave similarly, inhibiting 84-85% of 
pregnancies [6]. Therefore, the mechanism by which rnifepris­
tone acts as an emergency contraceptive is clearly different 
from its ability to start a cascade resulting in termination of 
pregnancy. Continuous daily administration of 2 mg of rnife­
pristone or more inhibits ovulation in women [29,30]; this 
inhibition occurs most likely via central mechanisms [29,30]. 
As inhibition or delay of ovulation also appears to be a major 
mechanism of action in emergency contraception [31 ], 10 mg 
of mifepristone, and thus linear range serum levels of the drug, 
are sufficient for the presumed ovulation inhibition. It may be 
speculated that an even lower dose than 10 mg of rnifepristone 
might be effective in emergency contraception. As the endo­
metrium appears to be very sensitive to the effects of mife­
pristone [32,33], possible actions on the endometrium might 
complement the efficacy ofmifepristone in emergency contra­
ception. 

Mifepristone has several pharmacokinetic features that 
make it very useful in both termination of pregnancy and in 
emergency contraception. It is rapidly absorbed and the 
bioavailability of mifepristone is sufficient for clinical use. 
The long t112 of mifepristone allows effective single-dose 
treatment, and thus controlled distribution for both clinical 
indications. It may be argued that identification of the min­
imal effective dose, which may be approximately 100 mg 
for pregnancy termination and 2-5 mg for emergency con­
traception, is important. It remains to be seen whether some 
of the newly synthesized antiprogestins with higher selec­
tivity will be clinically superior to mifepristone. 
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Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the 
following e-mail address(es): 

Docket@ki1patricktownsend.com 
ipefi1ing@ ki1patricktownsend. com 
j 1hice@ ki1patrick.foundationip. com 

PTOL-90A (Rev. 04/07) 
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Application No. Applicant(s) 

12/199,114 BELANOFF, JOSEPH K. 

Office Action Summary Examiner Art Unit 

SAN-MING HUI 1628 

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address -­
Period for Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE ;J MONTH(S) OR THIRTY (30) DAYS, 
WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION. 

Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed 
after SIX (6) MONTHS from the mailing date of this communication. 
If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication. 
Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133). 
Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1.704(b). 

Status 

1 )0 Responsive to communication(s) filed on __ . 

2a)0 This action is FINAL. 2b)~ This action is non-final. 

3)0 Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 C. D. 11, 453 O.G. 213. 

Disposition of Claims 

4)~ Claim(s) 1-8 is/are pending in the application. 

4a) Of the above claim(s) §.is/are withdrawn from consideration. 

5)0 Claim(s) __ is/are allowed. 

6)~ Claim(s) H. is/are rejected. 

7)0 Claim(s) __ is/are objected to. 

8)0 Claim(s) __ are subject to restriction and/or election requirement. 

Application Papers 

9)0 The specification is objected to by the Examiner. 

1 0)0 The drawing(s) filed on __ is/are: a)O accepted or b)O objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a). 

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121 (d). 

11 )0 The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PT0-152. 

Priority under 35 U.S.C. § 119 

12)0 Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 

a)O All b)O Some * c)O None of: 

1.0 Certified copies of the priority documents have been received. 

2.0 Certified copies of the priority documents have been received in Application No. __ . 

3.0 Copies of the certified copies of the priority documents have been received in this National Stage 

application from the International Bureau (PCT Rule 17.2(a)). 

* See the attached detailed Office action for a list of the certified copies not received. 

Attachment{s) 

1) ~ Notice of References Cited (PT0-892) 

2) 0 Notice of Draftsperson's Patent Drawing Review (PT0-948) 

4) 0 Interview Summary (PT0-413) 
Paper No(s)/Mail Date. __ . 

5) 0 Notice of Informal Patent Application 3) 0 Information Disclosure Statement(s) (PTO/SB/08) 
Paper No(s)/Mail Date __ . 

U.S. Patent and Trademark Off1ce 

PTOL-326 (Rev. 08·06) 

6) 0 Other: __ . 

Office Action Summary Part of Paper No./Mail Date 20110726 
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Application/Control Number: 12/199,114 

Art Unit: 1628 

DETAILED ACTION 

Election/Restrictions 

Page 2 

Applicant's election with traverse of the invention of group I, claims 1-7, in the 

reply filed 5/18/2011 is acknowledged. The traversal is on the ground(s) that there will 

not be serious burden. This is not found persuasive because the search fields for both 

patentably distinct inventions are diverse and not significantly overlapped. Therefore 

searching and examining all of the inventions encompassed by the claims would impose 

serious burden to the examiner. 

The requirement is still deemed proper and is therefore made FINAL. 

Claim 8 is withdrawn from further consideration pursuant to 37 CFR 1.142(b), as 

being drawn to a nonelected invention, there being no allowable generic or linking claim. 

Applicant timely traversed the restriction (election) requirement in the reply filed on 

5/18/2011. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 1-7 are rejected under 35 U.S.C. 1 03(a) as being unpatentable over 

Medical Encyclopedia of Medline (http:// 

http://www.nlm.nih.gov/medlineplus/ency/article/003430.htm, 1 0/2005) in view of US 
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Art Unit: 1628 

Page 3 

6,964,953 ('953) and Sarkar, European Journal of Obstetrics and Gynecology and 

Reproductive Biology, 2002;101 :113-120. 

Medical Encyclopedia teaches Therapeutic drug levels are usually performed to 

look for the presence and the amount of specific drug in the blood. With most 

medications, a certain level of drug is needed in the blood stream to obtain the desired 

therapeutic effect. (see page one of the article). 

Medical Encyclopedia does not expressly teach the optimization of mifepristone 

level in patients with Acute stress disorder. 

'953 teaches glucocorticoid antagonist, such as mifepristone, as useful in 

Treating Acute Stress Disorder (see claims 1, 5, and 15 for example). '953 teaches the 

dosage of the glucocorticoid receptor antagonists as 1 to 10 mg per kilogram (see claim 

6). For an average adult who weighs 75kg, it is about 75- 750mg. '953 teaches the 

course of therapy is 30 days (see claim 16). 

Sarkar teaches the serum concentration of various dosages of mifepristone 

administered. For medium dose (1 00-200mg of mifepristone), the serum concentration 

can reach to 4.5 and 5.4 1-Jmol/1 (1933.2 ng/ml to 2276.88ng/ml). For a higher dose (400-

600mg), the serum concentration gets even higher. (see pages 114-115). 

It would have been obvious to one of ordinary skill in the art at the time the 

invention was made to optimize the serum level of mefipristone in patients suffering 

from Acute Stress Disorder. 

One of ordinary skill in the art would have been motivated to optimize the serum 

level of mefipristone in patients suffering from Acute Stress Disorder. Adjusting the 
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Application/Control Number: 12/199,114 

Art Unit: 1628 

Page 4 

therapeutic serum levels to obtain a therapeutic effect is well-known in the art. Since 

both the serum concentration and the dosage of mifepristone useful in treating the 

Acute Stress Disorder are both well-known. Adjusting the serum level of mifepristone 

would be seen as equivalent to adjusting the dosage of mifepristone to effectively treat 

Acute Stress Disorder would be reasonably expected to be successful. 

No claims are allowed. 

Any inquiry concerning this communication or earlier communications from 

the examiner should be directed to SAN-MING HUI whose telephone number is 

(571 )272-0626. The examiner can normally be reached on Man - Fri from 9:00 to 5:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 

supervisor, Brandon Fetterolf can be reached on (571) 272-2919. The fax phone 

number for the organization where this application or proceeding is assigned is 571-

273-8300. 
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Application/Control Number: 12/199,114 

Art Unit: 1628 

Page 5 

Information regarding the status of an application may be obtained from the 

Patent Application Information Retrieval (PAIR) system. Status information for 

published applications may be obtained from either Private PAIR or Public PAIR. 

Status information for unpublished applications is available through Private PAIR only. 

For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 

you have questions on access to the Private PAIR system, contact the Electronic 

Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 

USPTO Customer Service Representative or access to the automated information 

system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/San-ming Hui/ 
Primary Examiner, Art Unit 1628 

San-ming Hui 
Primary Examiner 
Art Unit 1628 
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Index of Claims 12199114 BELANOFF, JOSEPH K. 

Examiner Art Unit 

SAN-MING HUI 1628 
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= Allowed Restricted Interference 0 Objected 
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CLAIM DATE 
Final Original 03/28/2011 07/28/2011 

1 ./ 

2 ./ 

3 ./ 

4 ./ 

5 ./ 

6 ./ 

7 ./ 

8 N 

U.S. Patent and Trademark Office Part of Paper No. : 

NEPTUNE GENERICS – Ex. 1003 
Page 167



Application/Control No. Applicant(s)/Patent Under 
Reexamination 

Search Notes 12199114 BELANOFF, JOSEPH K. 

Examiner Art Unit 

SAN-MING HUI 1628 

SEARCHED 

Class I Subclass I Date I Examiner 
514 1 182, 178 I 7/27/11 ISH 

SEARCH NOTES 

Search Notes I Date I Examiner 
EAST adn inventor search in PALM I 7/27/11 ISH 

INTERFERENCE SEARCH 

Class I Subclass I Date I Examiner 
I I I 

U.S. Patent and Trademark Office Part of Paper No. : 

NEPTUNE GENERICS – Ex. 1003 
Page 168



EAST Search History 

EAST Search History (Interference} 

<This search history is empty> 

7/27/20112:37:47 PM 
C:\ Users\ shui\ Documents\ EAST\ Workspaces\ 12-199114.wsp 

file:///CI/U sers/shui/Documents/e-Red%20Fo1der/12199114/EASTSearchHistory .12199114_Accessib1e Version.htm[7 /27/2011 2:37:58 PM] 

NEPTUNE GENERICS – Ex. 1003 
Page 169



I hereby certify that this correspondence is being filed via 
EFS-Web with the United States Patent and Trademark Office 

on 1YJ (M,1 I 5$} Q t9 vt 
0 

KILPATRICK TOWNSEND & STOCKTON LLP 

By: ~cv\~ ~ 

PATENT 
AttorneyDocketNo.: 85178-756824 

Family ID No.: 004110US 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re application of: 

Joseph K. Belanoff 

Application No.: 12/199,114 

Filed: August 27, 2008 

For: OPTIMIZING MIFEPRISTONE 
LEVELS IN PLASMA SERUM OF 
PATIENTS SUFFERING FROM 
MENTAL DISORDERS TREATABLE 
WITH GLUCOCORTICOID RECEPTOR 
ANTAGONISTS 

Customer No.: 20350 

Confirmation No. 5376 

Examiner: San Ming R Hui 

Technology Center/ Art Unit: 1628 

AMENDMENT A & RESPONSE TO 
----------------' RESTRICTION REQUIREMENT 

Mail Stop Amendment 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Commissioner: 

In response to the Restriction Requirement mailed March 31, 2011, Applicants elect, 

with traverse, the invention of Group 1, drawn to a method of optimizing the levels of mifepristone, 

classified in class 514, subclass 182. Applicants' election is made with traverse, believing that the 

full scope of the invention could be searched and examined without undue burden on the Patent 

Office. Accordingly, Applicants submit that the requirement under 35 U.S. C.§ 121 has been met. 

Page 1 of2 
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Appl. No. 12/199,114 
Amendment dated May 18, 2011 
Reply to Office Action of March 31, 2011 

PATENT 

CONCLUSION 

In view of the foregoing, Applicants believe the pending claims in this Application are 

in condition for substantive review on the merits. Favorable consideration is respectfully requested. 

If the Examiner believes a telephone conference would expedite prosecution of this 

application, please telephone the undersigned at 415-576-0200. 

KILPATRICK TOWNSEND & STOCKTON LLP 
Two Embarcadero Center, Eighth Floor 
San Francisco, California 94111-3834 
Tel: 415-576-0200 
Fax: 415-576-0300 
Attachments 
ART:art 
63296813 v1 

Respectfully submitted, 

lfr(e-A ~ 
Alexander R. Trimble 
Reg. No. 52,301 
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This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, 
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a 
Post Card, as described in MPEP 503. 

New Applications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 
Acknowledgement Receipt will establish the filing date of the application. 

National Stage of an International Application under 35 U.S.C. 371 
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U.S.C. 371 and other applicable requirements a Form PCT/DO/E0/903 indicating acceptance of the application as a 
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 

New International Application Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 181 0), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/R0/1 OS) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 
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EIGHTH FLOOR 
SAN FRANCISCO, CA 94111-3834 

Joseph K. Be1anoff 

UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 

P.O. Box 1450 
Alexandria, Virginia 22313-1450 
www.uspto.gov 

ATTORNEY DOCKET NO. CONFIRMATION NO. 

019904-00411 ous 5376 

EXAMINER 

HUI, SAN MING R 

ART UNIT PAPER NUMBER 
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NOTIFICATION DATE DELIVERY MODE 

03/3112011 ELECTRONIC 

Please find below and/or attached an Office communication concerning this application or proceeding. 

The time period for reply, if any, is set in the attached communication. 

Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the 
following e-mail address(es): 

Docket@ki1patricktownsend.com 
ipefi1ing@ ki1patricktownsend. com 
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Application No. Applicant(s) 

12/199,114 BELANOFF, JOSEPH K. 

Office Action Summary Examiner Art Unit 

SAN-MING HUI 1628 

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address -­
Period for Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 1 MONTH(S) OR THIRTY (30) DAYS, 
WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION. 

Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed 
after SIX (6) MONTHS from the mailing date of this communication. 
If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication. 
Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133). 
Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1.704(b). 

Status 

1 )0 Responsive to communication(s) filed on __ . 

2a)0 This action is FINAL. 2b)0 This action is non-final. 

3)0 Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 C. D. 11, 453 O.G. 213. 

Disposition of Claims 

4)~ Claim(s) 1-8 is/are pending in the application. 

4a) Of the above claim(s) __ is/are withdrawn from consideration. 

5)0 Claim(s) __ is/are allowed. 

6)0 Claim(s) __ is/are rejected. 

7)0 Claim(s) __ is/are objected to. 

8)~ Claim(s) 1-8 are subject to restriction and/or election requirement. 

Application Papers 

9)0 The specification is objected to by the Examiner. 

1 0)0 The drawing(s) filed on __ is/are: a)O accepted or b)O objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a). 

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121 (d). 

11 )0 The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PT0-152. 

Priority under 35 U.S.C. § 119 

12)0 Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 

a)O All b)O Some * c)O None of: 

1.0 Certified copies of the priority documents have been received. 

2.0 Certified copies of the priority documents have been received in Application No. __ . 

3.0 Copies of the certified copies of the priority documents have been received in this National Stage 

application from the International Bureau (PCT Rule 17.2(a)). 

*See the attached detailed Office action for a list of the certified copies not received. 

Attachment{s) 

1) 0 Notice of References Cited (PT0-892) 

2) 0 Notice of Draftsperson's Patent Drawing Review (PT0-948) 

4) 0 Interview Summary (PT0-413) 
Paper No(s)/Mail Date. __ . 

5) 0 Notice of Informal Patent Application 3) 0 Information Disclosure Statement(s) (PTO/SB/08) 
Paper No(s)/Mail Date __ . 

U.S. Patent and Trademark Off1ce 

PTOL-326 (Rev. 08·06) 

6) 0 Other: __ . 

Office Action Summary Part of Paper No./Mail Date 20110328 
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Application/Control Number: 12/199,114 

Art Unit: 1628 

DETAILED ACTION 

Election/Restrictions 

Page 2 

Restriction to one of the following inventions is required under 35 U.S. C. 121: 

I. Claims 1-7, drawn to a method of optimizing the levels of mifepristone, 

classified in class 514, subclass 182. 

II. Claim 8, drawn to a kit comprising mifepristone, classified in class 424, 

subclass 401 +. 

The inventions are distinct, each from the other because of the following reasons: 

Inventions II and I are related as product and process of use. The inventions can 

be shown to be distinct if either or both of the following can be shown: (1) the process 

for using the product as claimed can be practiced with another materially different 

product or (2) the product as claimed can be used in a materially different process of 

using that product. See MPEP § 806.05(h). In the instant case the product as claimed 

can be used for materially different method such as pharmacokinetic study. 

Restriction for examination purposes as indicated is proper because all these 

inventions listed in this action are independent or distinct for the reasons given above 

and there would be a serious search and/or examination burden if restriction were not 

required because at least the following reason(s) apply: 

The search fields for the invention groups are diverse and not being overlapped. 

Therefore, searching for all of the inventions encompassed by the claims impose undue 

burden to the examiner. 
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Application/Control Number: 12/199,114 

Art Unit: 1628 

Page 3 

Applicant is advised that the reply to this requirement to be complete must 

include (i) an election of a invention to be examined even though the requirement 

may be traversed (37 CFR 1 .143) and (ii) identification of the claims encompassing 

the elected invention. 

The election of an invention may be made with or without traverse. To reserve a 

right to petition, the election must be made with traverse. If the reply does not distinctly 

and specifically point out supposed errors in the restriction requirement, the election 

shall be treated as an election without traverse. Traversal must be presented at the time 

of election in order to be considered timely. Failure to timely traverse the requirement 

will result in the loss of right to petition under 37 CFR 1.144. If claims are added after 

the election, applicant must indicate which of these claims are readable upon the 

elected invention. 

Should applicant traverse on the ground that the inventions are not patentably 

distinct, applicant should submit evidence or identify such evidence now of record 

showing the inventions to be obvious variants or clearly admit on the record that this is 

the case. In either instance, if the examiner finds one of the inventions unpatentable 

over the prior art, the evidence or admission may be used in a rejection under 35 U.S.C. 

1 03(a) of the other invention. 

Because the above restriction/election requirement is complex, a telephone call 

to applicant's agent to request an oral election was not made. See M.P.E.P. Sec. 

812.01. 
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The examiner has required restriction between product and process claims. 

Where applicant elects claims directed to the product, and the product claims are 

subsequently found allowable, withdrawn process claims that depend from or otherwise 

require all the limitations of the allowable product claim will be considered for rejoinder. 

All claims directed to a nonelected process invention must require all the limitations of 

an allowable product claim for that process invention to be rejoined. 

In the event of rejoinder, the requirement for restriction between the product 

claims and the rejoined process claims will be withdrawn, and the rejoined process 

claims will be fully examined for patentability in accordance with 37 CFR 1.1 04. Thus, to 

be allowable, the rejoined claims must meet all criteria for patentability including the 

requirements of 35 U.S.C. 101, 102, 103 and 112. Until all claims to the elected product 

are found allowable, an otherwise proper restriction requirement between product 

claims and process claims may be maintained. Withdrawn process claims that are not 

commensurate in scope with an allowable product claim will not be rejoined. See MPEP 

§ 821.04(b). Additionally, in order to retain the right to rejoinder in accordance with the 

above policy, applicant is advised that the process claims should be amended during 

prosecution to require the limitations of the product claims. Failure to do so may result 

in a loss of the right to rejoinder. Further, note that the prohibition against double 

patenting rejections of 35 U.S.C. 121 does not apply where the restriction requirement 

is withdrawn by the examiner before the patent issues. See MPEP § 804.01. 
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Application/Control Number: 12/199,114 

Art Unit: 1628 

Page 5 

Any inquiry concerning this communication or earlier communications from the 

examiner should be directed to SAN-MING HUI whose telephone number is (571 )272-

0626. The examiner can normally be reached on Man- Fri from 9:00 to 5:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 

supervisor, Brandon Fetterolf can be reached on (571) 272-2919. The fax phone 

number for the organization where this application or proceeding is assigned is 571-

273-8300. 

Information regarding the status of an application may be obtained from the 

Patent Application Information Retrieval (PAIR) system. Status information for 

published applications may be obtained from either Private PAIR or Public PAIR. 

Status information for unpublished applications is available through Private PAIR only. 

For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 

you have questions on access to the Private PAIR system, contact the Electronic 

Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 

USPTO Customer Service Representative or access to the automated information 

system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/San-ming Hui/ 
Primary Examiner, Art Unit 1628 

San-ming Hui 
Primary Examiner 
Art Unit 1628 
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Application/Control No. Applicant(s)/Patent Under 
Reexamination 

Index of Claims 12199114 BELANOFF, JOSEPH K. 

Examiner Art Unit 

SAN-MING HUI 1628 

Rejected Cancelled N Non-Elected A Appeal 

= Allowed Restricted Interference 0 Objected 

D Claims renumbered in the same order as presented by applicant D CPA D T.D. D R.1.47 

CLAIM DATE 
Final Original 03/28/2011 

1 

2 

3 

4 

5 

6 

7 

8 

U.S. Patent and Trademark Office Part of Paper No. : 2011 0328 

NEPTUNE GENERICS – Ex. 1003 
Page 181



UNITED STATES PATENT AND TRADEMARK OFFICE 

APPLICATION NUMBER FILING OR 3 71 (C) DATE 

12/199,114 08/27/2008 

20350 
TOWNSEND AND TOWNSEND AND CREW, LLP 
TWO EMBARCADERO CENTER 
EIGHTH FLOOR 
SAN FRANCISCO, CA 94111-3834 

Ul\TfED STI\TES DEPA RTME'IT OF COMMERCE 
United States Patent and Trademark Office 
Adill"'· COMMISSIO'JER FOR PATENTS 

PO Box 1450 
Alexandria, Virgmia 22313-1450 
\VVi\V.USpto.gov 

FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE 

Joseph K. Belanoff 019904-004110US 
CONFIRMATION NO. 5376 

PUBLICATION NOTICE 

llllllllllllllllllllllll]~!l]~~~~~~~~~~jll~UUlllllllllllllllllllllllll 

Title:OPTIMIZING MIFEPRISTONE LEVELS IN PLASMA SERUM OF PATIENTS SUFFERING FROM MENTAL 
DISORDERS TREATABLE WITH GLUCOCORTICOID RECEPTOR ANTAGONISTS 

Publication No.US-2009-0062248-A 1 
Publication Date:03/05/2009 

NOTICE OF PUBLICATION OF APPLICATION 

The above-identified application will be electronically published as a patent application publication pursuant to 37 
CFR 1.211, et seq. The patent application publication number and publication date are set forth above. 

The publication may be accessed through the USPTO's publically available Searchable Databases via the 
Internet at www.uspto.gov. The direct link to access the publication is currently http://www.uspto.gov/patft/. 

The publication process established by the Office does not provide for mailing a copy of the publication to 
applicant. A copy of the publication may be obtained from the Office upon payment of the appropriate fee set forth 
in 37 CFR 1.19(a)(1 ). Orders for copies of patent application publications are handled by the USPTO's Office of 
Public Records. The Office of Public Records can be reached by telephone at (703) 308-9726 or (800) 972-6382, 
by facsimile at (703) 305-8759, by mail addressed to the United States Patent and Trademark Office, Office of 
Public Records, Alexandria, VA 22313-1450 or via the Internet. 

In addition, information on the status of the application, including the mailing date of Office actions and the 
dates of receipt of correspondence filed in the Office, may also be accessed via the Internet through the Patent 
Electronic Business Center at www.uspto.gov using the public side of the Patent Application Information and 
Retrieval (PAIR) system. The direct link to access this status information is currently http://pair.uspto.gov/. Prior to 
publication, such status information is confidential and may only be obtained by applicant using the private side of 
PAIR. 

Further assistance in electronically accessing the publication, or about PAIR, is available by calling the Patent 
Electronic Business Center at 1-866-217-9197. 

Office of Data Managment, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101 

page 1 of 1 

NEPTUNE GENERICS – Ex. 1003 
Page 182



UNITED STATES PATENT AND TRADEMARK OFFICE 

APPLICATION 
NUMBER 

12/199,114 

20350 

FILING or 
37l(c)DATE 

08/27/2008 
FIL FEE REC'D 

500 

TOWNSEND AND TOWNSEND AND CREW, LLP 
TWO EMBARCADERO CENTER 
EIGHTH FLOOR 
SAN FRANCISCO, CA 94111-3834 

Ul\TfED STI\TES DEPA RTME'IT OF COMMERCE 
United States Patent and Trademark Office 
Adill"'· COMMISSIO'JER FOR PATENTS 

PO Box 1450 
Alexandria, Virgmia 22313-1450 
\VVi\V.USpto.gov 

ATTY.DOCKET.NO 

019904-004110US 2 
CONFIRMATION NO. 5376 

UPDATED FILING RECEIPT 

llllllllllllllllllllllll]~!l]~~~~~~~~l~jl~jii~~JIIIIIIIIIIIIIIIIIIIIIIIIII 

Date Mailed: 11/17/2008 

Receipt is acknowledged of this non-provisional patent application. The application will be taken up for examination 
in due course. Applicant will be notified as to the results of the examination. Any correspondence concerning the 
application must include the following identification information: the U.S. APPLICATION NUMBER, FILING DATE, 
NAME OF APPLICANT, and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection. 
Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please 
submit a written request for a Filing Receipt Correction. Please provide a copy of this Filing Receipt with the 
changes noted thereon. If you received a "Notice to File Missing Parts" for this application, please submit 
any corrections to this Filing Receipt with your reply to the Notice. When the USPTO processes the reply 
to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections 

Applicant( s) 
Joseph K. Belanoff, Woodside, CA; 

Assignment For Published Patent Application 
Corcept Therapeutics, Inc., Menlo Park, CA 

Power of Attorney: The patent practitioners associated with Customer Number 20350 

Domestic Priority data as claimed by applicant 
This appln claims benefit of 60/969,027 08/30/2007 

Foreign Applications 

If Required, Foreign Filing License Granted: 09/08/2008 

The country code and number of your priority application, to be used for filing abroad under the Paris Convention, 
is US 12/199,114 

Projected Publication Date: 03/05/2009 

Non-Publication Request: No 

Early Publication Request: No 
** SMALL ENTITY ** 
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Title 

OPTIMIZING MIFEPRISTONE LEVELS IN PLASMA SERUM OF PATIENTS SUFFERING FROM 
MENTAL DISORDERS TREATABLE WITH GLUCOCORTICOID RECEPTOR ANTAGONISTS 

Preliminary Class 

514 

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES 

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no 
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent 
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international 
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same 
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing 
of patent applications on the same invention in member countries, but does not result in a grant of "an international 
patent" and does not eliminate the need of applicants to file additional documents and fees in countries where patent 
protection is desired. 

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an 
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ 
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific 
foreign countries to ensure that patent rights are not lost prematurely. 

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must 
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application 
serves as a request for a foreign filing license. The application's filing receipt contains further information and 
guidance as to the status of applicant's license for foreign filing. 

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents" (specifically, the 
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign 
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it 
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html. 

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish 
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative, 
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific 
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may 
call the U.S. Government hotline at 1-866-999-HAL T (1-866-999-4158). 

GRANTED 

LICENSE FOR FOREIGN FILING UNDER 

Title 35, United States Code, Section 184 

Title 37, Code of Federal Regulations, 5.11 & 5.15 

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING 
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where 
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the conditions for issuance of a license have been met, regardless of whether or not a license may be required as 
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier 
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The 
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under 
37 CFR 5.13 or 5.14. 

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless 
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This 
license is not retroactive. 

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter 
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national 
security or the export of technical data. Licensees should apprise themselves of current regulations especially with 
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of 
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and 
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of 
Treasury (31 CFR Parts 500+) and the Department of Energy. 

NOT GRANTED 

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING 
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12, 
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed 
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35 
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b). 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

APPLICATION NUMBER FILING OR 3 71 (C) DATE 

12/199,114 08/27/2008 

20350 
TOWNSEND AND TOWNSEND AND CREW, LLP 
TWO EMBARCADERO CENTER 
EIGHTH FLOOR 
SAN FRANCISCO, CA 94111-3834 

Ul\TfED STI\TES DEPA RTME'IT OF COMMERCE 
United States Patent and Trademark Office 
Adill"'· COMMISSIO'JER FOR PATENTS 

PO Box 1450 
Alexandria, Virgmia 22313-1450 
\VVi\V.USpto.gov 

FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE 

Joseph K. Belanoff 019904-004110US 
CONFIRMATION NO. 5376 

POA ACCEPTANCE LETTER 

llllllllllllllllllllllll]~!l]~~~~~~~~l~jl~jll~~~llllllllllllllllllllllllll 

Date Mailed: 11/17/2008 

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY 

This is in response to the Power of Attorney filed 11/07/2008. 

The Power of Attorney in this application is accepted. Correspondence in this application will be mailed to the 
above address as provided by 37 CFR 1.33. 

/ctuazon/ 

Office of Data Management, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101 
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I hereby certify that this correspondence is being filed via 
EFS-Web with the United States Patent and Trademark Office 
on ~ lo-Vk ry J .1 a 0 5( 

TOWNSEND and TOWNSEND and CREW LLP 

PATENT 
Attorney Docket No.: 019904-004110US 

By: Pc.f~ ~ 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re application of: 

Joseph K. Belanoff 

Application No.: 12/199,114 

Filed: August 27, 2008 

For: OPTIMIZING MIFEPRISTONE 
LEVELS IN PLASMA SERUM OF 
PATIENTS SUFFERING FROM 
MENTAL DISORDERS TREATABLE 
WITH GLUCOCORTICOID RECEPTOR 
ANTAGONISTS 

Customer No.: 20350 

Mail Stop Missing Parts 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Sir: 

Confirmation No.: 5376 

Examiner: 

Art Unit: 1614 

TRANSMITTAL LETTER­
RESPONSE TO NOTICE OF MISSING 
PARTS 

Pursuant to the Notice to File Missing Parts ofNonprovisional Application, dated 

0911112008, enclosed are the following to be made of record in the above-identified application: 

1) Executed Declaration 

2) Power of Attorney and Certificate of Assignee Under 37 C.F.R. § 3.73(b) 
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Joseph K. Belanoff 
Application No.: 12/199,114 
Page 2 

Please charge Deposit Account No. 20-1430 for the following fees: 

Small Entity: (a) Filing Fee 

(b) Search Fee 

(c) Examination Fee 

(d) Application Size Fee 

(e) Excess Claims Fees ( § 1.16(b ), (c)): 

- - X= 

- - X= 

(f) Multiple Dependent Claims 

(g) Missing Parts Surcharge 

TOTAL FEES TO BE CHARGED 

$0 

$0 

$0 

$0 

$65 

$65 

PATENT 

The Commissioner is hereby authorized to charge any additional fees associated 

with this paper or during the pendency of this application, or credit any overpayment, to Deposit 

Account No. 20-1430. This Transmittal Letter is submitted in duplicate. 

Customer No. 20350 

TOWNSEND and TOWNSEND and CREW LLP 
Two Embarcadero Center, Eighth Floor 
San Francisco, California 94111-3834 
Tel: 415-576-0200 
Fax: 415 576-0300 
ART:pja 

61685686 v1 

Respectfully submitted, 

I Alexander R. Trimble/ 

Alexander R. Trimble 
Reg. No. 52,301 
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Attorney Docket No.: 019904-004110US 
Client Ref. No.: PTO/SB/01A (07..07) 

DECLARATION (37 CFR 1.63) FOR UTILITY OR DESIGN APPLICATION USING AN 
APPLICATION DATA SHEET (37 CFR 1.76) 

Title of 
OPTIMIZING MIFEPRISTONE LEVELS IN PLASMA SERUM OF PATIENTS SUFFERING FROM 

Invention MENTAL DISORDERS TREATABLE WITH GLUCOCORTICOID RECEPTOR ANTAGONISTS 

As the below named inventor(s), llwe declare that: 

This declaration is directed to: 

D The attached application, or 

~ Application No. 12/199114 , filed on August27,2008 
' 

D as amended on (if applicable); 

1/we believe that 1/we am/are the original and first inventor(s) of the subject matter which is claimed and for which a patent is 
sought; 

1/we have reviewed and understand the contents of the above-identified application, including the claims, as amended by any 
amendment specifically referred to above; 

1/we acknowledge the duty to disclose to the United States Patent and Trademark Office all information known to me/us to be 
material to patentability as defined in 37 CFR 1.56, including for continuation-in-part applications, material information which 
became available between the filing date of the prior application and the national or PCT International filing date of the 
continuation-in-part application. 

WARNING: 
Petitioner/applicant is cautioned to avoid submitting personal information in documents filed in a patent application that may 
contribute to identity theft. Personal information such as social security numbers, bank account numbers, or credit card 
numbers (other than a check or credit card authorization form PT0-2038 submitted for payment purposes) is never required by 
the USPTO to support a petition or an application. If this type of personal information is included in documents submitted to 
the USPTO, petitioners/applicants should consider redacting such personal information from the documents before submitting 
them to the USPTO. Petitioner/applicant Is advised that the record of a patent application is available to the public after 
publication of the application (unless a non-publication request In compliance with 37 CFR 1.213(a) is made in the application) 
or issuance of a patent. Furthermore, the record from an abandoned application may also be available to the public if the 
application Is referenced in a published application or an issued patent (see 37 CFR 1.14). Checks and credit card 
authorization forms PT0-2038 submitted for payment purposes are not retained in the application file and therefore are not 
publicly available. 

All statements made herein of my/our own knowledge are true, all statements made herein on information and belief are 
believed to be true, and further that these statements were made with the knowledge that willful false statements and the like are 
punishable by fine or imprisonment, or both, under 18 U.S.C. 1001, and may jeopardize the validity of the application or any 
patent Issuing thereon. 

FULL NAME OF INVENTOR(S) 

Inventor one: Joseph K. Belanoff Date: NtJV 4 ~ "Zuof 

Signature: ~~ ( Citizen of: United States -
Inventor two: Date: 

Signature: Citizen of: 

0 AddiUonal inventors or a legal representative are being named on additional form(s} attached hereto. 

61543962 v1 

NEPTUNE GENERICS – Ex. 1003 
Page 189



Application Data Sheet 

Application Information 

Application number:: 

Filing Date:: 

Application Type:: 

Subject Matter:: 

Suggested classification:: 

Suggested Group Art Unit:: 

CD-ROM or CD-R??:: 

Number of CD disks:: 

Number of copies of COs:: 

Sequence Submission:: 

Computer Readable Form (CRF)?:: 

Number of copies of CRF:: 

Title:: 

Attorney Docket Number:: 

Request for Early Publication:: 

Request for Non-Publication:: 

Suggested Drawing Figure:: 

Total Drawing Sheets:: 

Small Entity?:: 

Latin name:: 

Variety denomination name:: 

08/27/08 

Regular 

Utility 

OPTIMIZING MIFEPRISTONE LEVELS IN 

PLASMA SERUM OF PATIENTS SUFFERING 

FROM MENTAL DISORDERS TREATABLE WITH 

GLUCOCORTICOID RECEPTOR ANTAGONISTS 

019904-00411 ous 
No 

No 

6 

Yes 

Petition included?:: No 

Petition Type:: 

Licensed US Govt. Agency:: 

Page 1 Initial 8/27/08 
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Contract or Grant Numbers One:: 

Secrecy Order in Parent Appl.:: No 

Applicant Information 

Applicant Authority Type:: 

Primary Citizenship Country:: 

Status:: 

Given Name:: 

Middle Name:: 

Family Name:: 

Name Suffix:: 

Inventor 

us 
Full Capacity 

Joseph 

K. 
Belanoff 

City of Residence:: Woodside 

State or Province of Residence:: CA 

Country of Residence:: US 

Street of Mailing Address:: 1 Southgate Drive 

City of Mailing Address:: Woodside 

State or Province of mailing address:: CA 

Country of rrailing address:: US 

Postal or Zip Code of mailing address:: 94062 

Correspondence Information 

Correspondence Customer Number:: 20350 

Representative Information 

Representative Customer Number:: 20350 

Domestic Priority Information 

Application:: Continuity Type:: Parent Application:: Parent Filing Date:: 

This Application 

Page2 

An Appn claiming 
benefit under 35 USC 
119(e) of 

60/969,027 08/30/07 

Initial 8/27/08 
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Foreign Priority Information 

Country:: 

Assignee Information 

Assignee Name:: 

Street of mailing address:: 

City of mailing address:: 

Application number:: 

State or Province of mailing address:: 

Country of mailing address:: 

Postal or Zip Code of mailing address:: 

Submitted by: 

Signature---------------

Filing Date:: 

Date --------------
Printed Name Alexander R. Trimble Registration Number 52,301 

----~~-~~------- -----~------

Page 3 Initial 8/27/08 
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PTOISB/81 (07.{)8) 

Application Number 12/199114 
Filing Data August 27, 2008 
First Named Inventor Belanoff, Joseph K. 

POWER OF AlTORNEY Title OPTIMIZING MIFEPRISTONE 
OR LEVELS IN PLASMA SERUM OF 

REVOCATION OF POWER OF AlTORNEY PATIENTS SUFFERING FROM 
WITH A NEW POWER OF AlTORNEY MENTAL DISORDERS TREATABLE 

AND WITH GLUCOCORTICOID 

CHANGE OF CORRESPONDENCE ADDRESS RECEPTOR ANTAGONISTS 
Art Unit 1614 
Examiner Nama 
Attorney Docket 019904-00411 ous 

I hereby revoke all previous powers of attorney given in the above-identified application. 

D A Power of Attorney Is submitted herewith. 
OR 

[gJ I hereby appoint Practitioner(s) associated with the following Customer 

I I 
Number as my/our attomey(s) or agent(s) to prosecute the application 20350 
identified above, and to transact all business In the United States Patent 
and Trademark Office connected therewith: 

OR 

D I hereby appoint Practitioner(s) named below as my/our attomey(s) or agent(s) to prosecute the application Identified above, and 
to transact all business In the United States Patent and Trademark Office connected therewith: 

Practitioner(s) Name Registration Number 

I further authorize any of the above-Identified practitioners to execute a Statement Under 37 CFR 3. 73(b) on my/our behalf to certify 
the chain of titie and establish my/our ownership in the application identified above. 

Please recognize or change the correspondence address for the above-identified application to: 

[gJ The address associated with the above-mentioned Customer Number. 

OR 

I I 
D The address associated with Customer Number: 

OR 

D Firm or 
Individual Name 

Address 

City 1 State 1 I Zip I 
Country 

Telephone 1 Email 1 

I am the: 

D Applicantll nventor. 

OR 

D Assignee of record of the entire interest. See 37 CFR 3.71. 

Statement under 37 CFR 3. 73(b) (Fom1 PTO/SB/96 submitted herewith or filed on 

~ SIGNATURE of Applicant or Assignee of Record 

Signature \J vv 'J\.. 1 Date I N6V . .(J.en~8 
Name ..}{)$~ lt. tJdAMDff I Telephone 1 ~.;o _ 3l1-- 3l +o 
Title and Company ec-J / c,,.c • .., -1 It< QV'et,,~.:--s 
NOTE: Signatures of all the lnvenlors or assignees of record of the entire Interest or their representallve(s) are required. Submit mumple forms if more 1han one 
signature is required, see below". 

NEPTUNE GENERICS – Ex. 1003 
Page 193



I 0 *Total of forms are submitted. 
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PTO/SB/98 (08-08) 

Attorne Docket No. 019904-00411 OUS 

STATEMENT UNDER 37 CFR 3.73(b) 

Applicant/Patent Owner: ---!IJ~os2le:!l.p~hL.!K~ . ..!:B!!:ie:!.51a~n~off!,!._ _______________________ _ 

Application No./Patent No.:._1...,2/._1..,.9..,.9...,1'""1..:..4 ______ ...,-__ FIIedllssue Date: August 27. 2008 

Entitled: OPTIMIZING MIFEPRISTONE LEVELS IN PLASMA SERUM OF PATIENTS SUFFERING FROM MENTAL 
DISORDERS TREATABLE WITH GLUCOCORTICOID RECEPTOR ANTAGONISTS 

---=C;..:o""'rc;;_;:e""'p"'-t T""'hc:..:e:.:..r::~ap""e;..:u""'ti.;;.:cs;.J.,..:.:In.:..:c:.:.... ________ , a corporation 
(Name of Assignee) (Type of Assignee: corporation, partnership, university, government agency, etc.) 

states that It is: 
1 .. (gl the assignee of the entire right, title, and Interest; or 

2. D an assignee of less than the entire right, title and interest. 
(The extent (by percentage) of its ownership interest is %) 

in the patent application/patent identified above by virtue of either: 

A. (gl An assignment from the inventor(s) of the patent application/patent identified above. The assignment was 
recorded In the United States Patent and Trademark Office at Reel , Frame , or for 
which a copy thereof is attached. 

OR 

B. D A chain of title from the inventor(s), of the patent application/patent identified above, to the current assignee as follows: 

1. From: --------------
To : ____________________________ _ 

The document was recorded in the United States Patent and Trademark Office at 
Reel ______ , Frame--------' or for which a copy thereof is attached. 

2.From: -------------- To =------------------
The document was recorded in the United States Patent and Trademark Office at 
Reel ______ , Frame ______ , or for which a copy thereof is attached. 

3.From: To=-------------------
The document was recorded in the United States Patent and Trademark Office at 
Reel , Frame , or for which a copy thereof is attached. 

0 Additional documents in the chain of title are listed on a supplemental sheet. 

(gl As required by 37 CFR 3.73(b)(1)(i), the documentary evidence of the chain of title from the original owner to the assignee 
was, or concurrently is being, submitted for recordation pursuant to 37 CFR 3.11. 

[NOTE: A separate copy (i.e., a true copy of the original assignment document(s)) must be submitted to Assignment 
Division in accordance with 37 CFR Part 3, to record the assignment in the records of the USPTO. See MPEP 
302.08] 

The undersigned (whose titl below) is authorized to act on behalf of the assignee. 

No v. 4 .. tcx; ~ 
Date 

6 0 -;l ~ .. $ l ~0 
Printed or Typed Name Telephone Number 

Cto 
Title 

61543971 v1 
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Attorney Docket No.: 019904-00411 OUS 

ASSIGNMENT OF PATENT APPLICATION 

SOLE 

WHEREAS, Joseph K. Belanoff of 1 Southgate Drive, Woodside, CA 94062, hereinafter referred 
to as "Assignor," is the inventor of the invention described and set forth in the below-identified application for 
United States Letters Patent: 

Title of Invention: OPTIMIZING MIFEPRISTONE LEVELS IN PLASMA 
SERUM OF PATIENTS SUFFERING FROM MENTAL 
DISORDERS TREATABLE WITH GLUCOCORTICOID 
RECEPTOR ANTAGONISTS 

Date(s) of execution of Declaration: ,<JIJ (/. 4, lvo 8 

Filing Date: August 27, 2008 

Application No.: 12/199,114; and 

WHEREAS, Corcept Therapeutics, Inc., a corporation of the state of Delaware, located at 149 
Commonwealth Drive, Menlo Park, CA 94025, hereinafter referred to as "ASSIGNEE," is desirous of acquiring an 
interest in the invention and application and in any U.S. Letters Patent and Registrations which may be granted on 
the same; 

For good and valuable consideration, receipt of which is hereby acknowledged by Assignor, 
Assignor has assigned, and by these presents does assign to Assignee all right, title and interest in and to the 
invention and application and to all foreign counterparts (including patent, utility model and industrial designs), and 
in and to any Letters Patent and Registrations which may hereafter be granted on any patent application claiming 
priority from the same in the United States and all countries throughout the world, and to claim the priority from the 
application as provided by the Paris Convention. The right, title and interest is to be held and enjoyed by Assignee 
and Assignee's successors and assigns as fully and exclusively as it would have been held and enjoyed by Assignor 
had this Assignment not been made, for the full term of any Letters Patent and Registrations which may be granted 
thereon, or of any division, renewal, continuation in whole or in part, substitution, conversion, reissue, prolongation 
or extension thereof. 

Assignor further agrees that Assignor will, without charge to Assignee, but at Assignee's expense, 
(a) cooperate with Assignee in the prosecution of U.S. Patent applications and foreign counterparts on the invention 
and any improvements, (b) execute, verify, acknowledge and deliver all such further papers, including applications 
and instruments of transfer, and (c) perform such other acts as Assignee lawfully may request to obtain or maintain 
Letters Patent and Registrations for the invention and improvements in any and all countries, and to vest title thereto 
in Assignee, or Assignee's successors and assigns. 
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PATENT 

Attorney Docket No.: 019904-004110US 

OPTIMIZING MIFEPRISTONE LEVELS IN PLASMA SERUM OF 

PATIENTS SUFFERING FROM MENTAL DISORDERS TREATABLE 

WITH GLUCOCORTICOID RECEPTOR ANTAGONISTS 

5 CROSS-REFERENCES TO RELATED APPLICATIONS 

[0001] This application claims priority to U.S. Provisional Application No. 60/969,027, 

filed August 30, 2007, the disclosure ofwhich is incorporated herein in its entirety. 

STATEMENT AS TO RIGHTS TO INVENTIONS MADE UNDER 

10 FEDERALLY SPONSORED RESEARCH AND DEVELOPMENT 

[0002] NOT APPLICABLE 

REFERENCE TO A "SEQUENCE LISTING," A TABLE, OR A COMPUTER 

PROGRAM LISTING APPENDIX SUBMITTED ON A COMPACT DISK. 

15 [0003] NOT APPLICABLE 

BACKGROUND OF THE INVENTION 

[0004] It has been surprisingly discovered that administration of the same dose of 

mifepristone can produce widely varying blood serum levels in different patients. The varied 

20 blood serum levels can result in some patients not receiving an efficacious dose of 

mifepristone. For the same dose ofmifepristone, the blood serum levels can differ by as 

much as 800% from one patient to another. Thus, a method for ensuring that the blood serum 

levels of mifepristone remain in an efficacious and safe range is needed. 

25 BRIEF SUMMARY OF THE INVENTION 

[0005] In one embodiment, the present invention provides a method for optimizing levels 

of mifepristone in a patient suffering from a mental disorder amenable to treatment by 

mifepristone, the method comprising: treating the patient with seven or more daily doses of 

mifepristone over a period of seven or more days; testing the serum levels of the patient to 

30 determine whether the blood levels ofmifepristone are greater than 1300 ng/mL; and 

1 
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adjusting the daily dose of the patient to achieve mifepristone blood levels greater than 1300 

ng/mL. 

[0006] In some embodiments, the mental disorder is a member selected from the group 

consisting of a stress disorder, delirium, mild cognitive impairment (MCI), dementia, 

5 psychosis and psychotic major depression. In other embodiments, the stress disorder is a 

member selected from the group consisting of Acute Stress Disorder, Post-Traumatic Stress 

Disorder and Brief Psychotic Disorder with Marked Stressor(s). 

[0007] In another embodiment, each of the seven or more daily doses ofmifepristone are 

administered orally. In other embodiments, the patient is treated with 28 or more daily doses 

10 over a period of28 or more days. 

[0008] In a further embodiment, the testing is performed by a plasma sampling collection 

device suitable for detecting mifepristone serum levels. 

[0009] In other embodiments, the adjusting step comprises increasing the daily dose of the 

patient to achieve mifepristone blood levels greater than 1300 ng/mL. 

15 [0010] In a second embodiment, the present invention provides a kit for treating a mental 

disorder amenable to treatment by mifepristone, the kit comprising: seven daily doses of 

mifepristone; and a plasma sampling collection device suitable for detecting mifepristone 

serum levels. 

20 BRIEF DESCRIPTION OF THE DRAWINGS 

[0011] Figure 1 shows a comparison of patients receiving Corlux vs. placebo on primary 

endpoint (OC) for all studies. Of the patients receiving Corlux, 35% ofthe patients showed 

at least a 50% reduction from baseline in BPRS PSS scores at days 7 and 56, versus 26% of 

patients receiving the placebo. 

25 [0012] Figure 2 shows a comparison of patients with plasma levels > 1357 ng/mL vs. 

<1357 ng/mL vs. placebo (OC) for all studies. Of the patients having plasma levels of greater 

than 1357 ng/mL, 40% ofthe patients showed at least a 50% reduction from baseline in 

BPRS PSS scores at days 7 and 56, versus 27% of patients having plasma levels ofless than 

1357 ng/mL and 26% of patients receiving the placebo. 
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[0013] Figure 3 shows a comparison of patients with plasma levels > 1661 ng/ml vs. 

placebo (OC) for all studies. Of the patients having plasma levels of greater than 1661 

ng/mL, 44% of the patients showed at least a 50% reduction from baseline in BPRS PSS 

scores at days 7 and 56, versus 29% of patients having plasma levels of less than 1661 ng/mL 

5 and 26% of patients receiving the placebo. 

[0014] Figure 4 shows a comparison of patients receiving Corlux vs. placebo on primary 

endpoint (OC) for the 1200mg group. Of the patients receiving the 1200 mg dose ofCorlux, 

4 7% of the patients showed at least a 50% reduction from baseline in BPRS PSS scores at 

days 7 and 56, versus 34% of patients receiving the placebo. 

10 [0015] Figure 5 shows a comparison of patients with plasma levels> 1357ng/ml vs. 

placebo (OC) for the 1200mg group. Of the patients in the 1200 mg group having plasma 

levels of greater than 1357 ng/mL, 54% of the patients showed at least a 50% reduction from 

baseline in BPRS PSS scores at days 7 and 56, versus 31% of patients having plasma levels 

ofless than 1357 ng/mL and 34% of patients receiving the placebo. 

15 [0016] Figure 6 shows a comparison of patients with plasma levels >1661ng/ml vs. 

placebo (OC) for the 1200mg group. Of the patients in the 1200 mg group having plasma 

levels of greater than 1661 ng/mL, 58% of the patients showed at least a 50% reduction from 

baseline in BPRS PSS scores at days 7 and 56, versus 39% of patients having plasma levels 

ofless than 1661 ng/mL and 34% of patients receiving the placebo. 

20 

DETAILED DESCRIPTION OF THE INVENTION 

I. Introduction 

[0017] Administration of the same dose of mifepristone can produce widely varying 

mifepristone blood serum levels in different patients. For the same dose, the blood serum 

25 levels can differ by as much as 800% from one patient to another. For those patients with 

lower blood serum levels, the effectiveness of mifepristone treatment can suffer significantly. 

The present invention provides a method for optimizing the blood serum levels of 

mifepristone so that the blood serum levels remain in an efficacious range and the patient 

receives the necessary treatment. 

30 [0018] The method of the present invention optimizes blood serum levels ofmifepristone 

in a patient suffering from a mental disorder amenable to treatment by mifepristone by first 
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treating the patient with mifepristone. The treatment can be for any appropriate period of 

time, such as seven or more daily doses over a period of seven or more days. Following 

treatment for an appropriate period of time, the serum levels of the patient are tested to 

determine whether the blood levels ofmifepristone are greater than 1300 ng/mL. The daily 

5 dose of the patient is then adjusted in order to achieve mifepristone blood levels of greater 

than 1300 ng/mL. 

II. Definitions 

[0019] The term "amenable to treatment by mifepristone" refers to a condition that is 

known to be treated by glucocorticoid antagonists such as mifepristone. Conditions such as 

10 mental disorders (discussed below) are amenable to treatment by mifepristone. 

[0020] The term "mental disorder" refers to disorders of the mind that can be treated with a 

glucocorticoid antagonist such as mifepristone. Mental disorders amenable to treatment by 

the methods of the present invention include, but are not limited to, a stress disorder, 

delirium, mild cognitive impairment (MCI), dementia, psychosis and psychotic major 

15 depression. 

[0021] The term "stress disorder" refers to a psychiatric condition precipitated by exposure 

to a traumatic or stressful event. Stress disorders include Acute Stress Disorder, Post­

Traumatic Stress Disorder, and Brief Psychotic Disorder with Marked Stressor(s). 

[0022] The term "Acute Stress Disorder" refers to a psychiatric condition in its broadest 

20 sense, as defined in American Psychiatric Association: Diagnostic and Statistical Manual of 

Mental Disorders, Fourth Edition, Text Revision, Washington, D.C., 2000 ("DSM-IV-TR"). 

The DSM-IV-TR defines "Acute Stress Disorder" as characterized by anxiety, dissociative, 

and other symptoms occurring within 1 month after exposure to an extreme traumatic 

stressor. The DSM-IV-TR sets forth a generally accepted standard for diagnosing and 

25 categorizing Acute Stress Disorder. 

[0023] The term "Brief Psychotic Disorder with Marked Stressor(s)" refers to a psychiatric 

condition in its broadest sense, as defined in DSM-IV-TR. The DSM-IV-TR defines "Brief 

Psychotic Disorder with Marked Stressor(s)" as a sudden but brief onset of psychotic 

symptoms developing shortly after and apparently in response to one or more stressful events. 

30 The DSM-IV -TR sets forth a generally accepted standard for diagnosing and categorizing 

Brief Psychotic Disorder with Marked Stressor(s). 
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[0024] The term "delirium" refers to a psychiatric condition in its broadest sense, as 

defined in American Psychiatric Association: Diagnostic and Statistical Manual of Mental 

Disorders, Fourth Edition, Text Revision, Washington, D.C., 2000 ("DSM-IV-TR"). The 

DSM-IV-TR defines "delirium" as a disturbance of consciousness, developing over a short 

5 period of time, accompanied by a change in cognition that cannot be better accounted for by a 

preexisting or evolving dementia. The DSM-IV-TR sets forth a generally accepted standard 

for diagnosing and categorizing delirium. 

[0025] The term "dementia" refers to a psychiatric condition in its broadest sense, as 

defined in American Psychiatric Association: Diagnostic and Statistical Manual of Mental 

10 Disorders, Fourth Edition, Washington, D.C., 1994 ("DSM-IV"). The DSM-IV defines 

"dementia" as characterized by multiple cognitive deficits that include impairments in 

memory and lists various dementias according to presumed etiology. The DSM-IV sets forth 

a generally accepted standard for such diagnosing, categorizing and treating of dementia and 

associated psychiatric disorders. 

15 [0026] The term "mild cognitive impairment (MCI)" refers to a category of memory and 

cognitive impairment that is typically characterized by a clinical dementia rating (CDR) of 

0.5 (see, e.g., Hughes et al., Brit. J. Psychiat. 140:566-572, 1982) and further characterized 

by memory impairment, but not impaired function in other cognitive domains. Memory 

impairment is preferably measured using tests such as a "paragraph test". A patient 

20 diagnosed with MCI often exhibits impaired delayed recall performance. MCI is typically 

associated with aging and generally occurs in patients who are 45 years of age or older. 

[0027] The term "mifepristone" refers to a family of compositions also referred to as 

RU486, or RU38.486, or 17-beta-hydroxy-11-beta-(4-dimethyl-aminophenyl)-17-alpha-(1-

propynyl)-estra-4,9-dien-3-one ), or 11-beta-( 4dimethylaminophenyl)-17 -beta-hydroxy-17-

25 alpha-(1-propynyl)-estra-4,9-dien-3-one), or analogs thereof, which bind to the 

glucocorticoid receptor (GR), typically with high affinity, and inhibit the biological effects 

initiated/ mediated by the binding of any cortisol or cortisol analogue to a GR receptor (as 

discussed within). Salts, hydrates and prodrugs ofmifepristone are all within the scope ofthe 

present invention. 

30 [0028] The term "Post-Traumatic Stress Disorder" refers to a psychiatric condition in its 

broadest sense, as defined in DSM-IV-TR. The DSM-IV-TR defines "Post-Traumatic Stress 

Disorder" as characterized by persistent re-experiencing of an extreme traumatic event. The 
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DSM-IV-TR sets forth a generally accepted standard for diagnosing and categorizing Post­

Traumatic Stress Disorder. 

[0029] The term "psychotic" as used herein refers to a psychiatric condition in its broadest 

sense, as defined in the DSM-IV (Kaplan, ed. (1995) supra) and described below. The term 

5 "psychotic" has historically received a number of different definitions, ranging from narrow 

to broadly described. A psychotic condition can include delusions or prominent 

hallucinations, including prominent hallucinations that the individual realizes are 

hallucinatory experiences, and those with hallucinations occurring in the absence of insight 

into their pathological nature. Finally, the term includes a psychotic condition characterized 

10 by a loss of ego boundaries or a gross impairment in reality testing. Unlike this definition, 

which is broad and based primarily on symptoms, characterization of psychosis in earlier 

classifications (e.g., DSM-II and ICD-9) were more inclusive and focused on the severity of 

functional impairment (so that a mental disorder was termed "psychotic" if it resulted in 

"impairment" that grossly interferes with the capacity to meet ordinary demands oflife). 

15 Different disorders which have a psychotic component comprise different aspects of this 

definition of"psychotic." For example, in schizophreniform disorder, schizoaffective 

disorder and brief psychotic disorder, the term "psychotic" refers to delusions, any prominent 

hallucinations, disorganized speech, or disorganized or catatonic behavior. In psychotic 

disorder due to a general medical condition and in substance-induced psychotic disorder, 

20 "psychotic" refers to delusions or only those hallucinations that are not accompanied by 

insight. Finally, in delusional disorder and shared psychotic disorder, "psychotic" is 

equivalent to "delusional" (see DSM-IV, supra, page 273). 

[0030] Objective tests can be also be used to determine whether an individual is psychotic 

and to measure and assess the success of a particular treatment schedule or regimen. For 

25 example, measuring changes in cognitive ability aids in the diagnosis and treatment 

assessment of the psychotic patient. Any test known in the art can be used, such as the so­

called "Wallach Test," which assesses recognition memory (see below, Wallach (1980) J. 

Gerontol. 35:371-375). Another example of an objective text which can be used to 

determine whether an individual is psychotic and to measure efficacy of an anti-psychotic 

30 treatment is the Stroop Color and Word Test ("Stroop Test") (see Golden, C. J., Cat. No. 

30150M, In A Manual for Clinical and Experimental Uses, Stoelting, Wood Dale, Ill.) The 

Stroop Test is an objective neuropsychiatric test that can differentiate between individuals 

with psychosis and those without, and is described in detail below. 
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[0031] The term "psychosis" refers to a psychiatric symptom, condition or syndrome in its 

broadest sense, as defined in the DSM-IV (Kaplan, ed. (1995) supra), comprising a 

"psychotic" component, as broadly defined above. The term psychosis can refer to a 

symptom associated with a general medical condition, a disease state or other condition, such 

5 as a side effect of drug abuse (a substance-induced disorder) or as a side effect of a 

medication. Alternatively, the term psychosis can refer to a condition or syndrome not 

associated with any disease state, medical condition, drug intake or the like. 

[0032] Psychosis is typically defined as a mental disorder or condition causing gross 

distortion or disorganization of a person's mental capacity, affective response, and capacity to 

10 recognize reality, communicate, and relate to others to the degree of interfering with his 

capacity to cope with the ordinary demands of everyday life. 

[0033] The term "psychotic major depression," also referred to as "psychotic depression" 

(Schatzberg (1992) Am. J. Psychiatry 149:733-745), "psychotic (delusional) depression" 

(Ibid.), "delusional depression" (Glassman (1981) supra) and, "major depression with 

15 psychotic features" (see the DSM-111-R), refers to a distinct psychiatric disorder which 

includes both depressive and psychotic features. Individuals manifesting both depression and 

psychosis, i.e. psychotic depression, are herein referred to as "psychotic depressives." It has 

been long-recognized in the art as a distinct syndrome, as described, for example, by 

Schatzberg (1992) supra. illustrative of this distinctness are studies which have found 

20 significant differences between patients with psychotic and nonpsychotic depression in 

glucocorticoid activity, dopamine-beta-hydroxylase activity, levels of dopamine and 

serotonin metabolites, sleep measures and ventricle to brain ratios. Psychotic depressives 

respond very differently to treatment compared to individuals with other forms of depression, 

such as "non-psychotic major depression." Psychotic depressives have a low placebo 

25 response rate and respond poorly to antidepressant therapy alone (without concurrent anti­

psychotic treatment). Psychotic depressives are markedly unresponsive to tricyclic (anti­

depressive) drug therapy (Glassman, et al. (1975) supra). While psychotic depressives can 

respond to electroconvulsive therapy (ECT), their response time is relatively slow and the 

ECT has a high level of related morbidity. Clinical manifestations and diagnostic parameters 

30 of"psychotic major depression" is described in detail in the DSM-IV (Kaplan, ed. (1995) 

supra). Thus, due to its unique pathophysiology, high rate of morbidity and response to 

treatment, there is great practical need to differentially diagnose and specifically treat 

psychotic major depression as compared to non-psychotic depression. 
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[0034] The term "optimizing" refers to the process of testing mifepristone blood levels and 

adjusting the dosage of mifepristone administered to the patient in need in order to achieve 

mifepristone blood levels above 1300 ng/mL. 

[0035] The terms "treat", "treating" and "treatment" collectively refer to any indicia of 

5 success in the treatment or amelioration of an injury, pathology or condition, including any 

objective or subjective parameter such as abatement; remission; diminishing of symptoms or 

making the injury, pathology or condition more tolerable to the patient; slowing in the rate of 

degeneration or decline; making the final point of degeneration less debilitating; improving a 

patient's physical or mental well-being; or, in some situations, preventing the onset of 

10 dementia. The treatment or amelioration of symptoms can be based on objective or 

subjective parameters; including the results of a physical examination, neuropsychiatric 

exams, and/or a psychiatric evaluation. 

[0036] The term "testing" refers to determining the mifepristone blood levels in a patient. 

The testing can be performed by any suitable instrument, such as a plasma sampling 

15 collection device capable of detecting mifepristone serum levels. 

III. Method for Optimizing Mifepristone Levels 

[0037] Administration of the same dose ofmifepristone to different patients can produce 

widely varying blood serum levels, varying by up to 800% from one patient to another, 

resulting in decreased efficacy. The present invention provides a method for optimizing the 

20 blood serum levels of mifepristone so that the blood serum levels remain in an efficacious 

range and the patient receives the necessary treatment. 

A. Patients in Need 

[0038] Patients amenable to treatment with mifepristone according to the method of the 

present invention suffer from any mental disorder. Exemplary mental disorders include, but 

25 are not limited to, a stress disorder, delirium, mild cognitive impairment (MCI), dementia, 

psychosis and psychotic major depression. 

[0039] Stress disorders treatable by the methods of the present invention include, but are 

not limited to, Acute Stress Disorder (ASD), Post-Traumatic Stress Disorder and Brief 

Psychotic Disorder with Marked Stressor(s). 
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[0040] Acute Stress Disorder (ASD) is characterized by a constellation of symptoms, 

lasting at least two days, that appear and resolve within one month of exposure to an extreme 

traumatic stressor. If symptoms appear or persist beyond one month after exposure to the 

traumatic stressor, the patient may be considered to suffer from Post-Traumatic Stress 

5 Disorder rather than ASD. ASD is a common precursor to Post-Traumatic Stress Disorder, 

and up to 80% of trauma survivors initially suffering from ASD will meet the diagnostic 

criteria for Post-Traumatic Stress Disorder six months later (see Brewin et al., Am J 

Psychiatry 156:360-6, 1999). 

[0041] Patients develop ASD following exposure to an extreme traumatic stressor (DSM-

1 0 IV-TR Criterion A). A person must respond to the stressor with intense fear, helplessness, or 

horror to be diagnosed with ASD. ASD may develop from direct experience of traumatic 

events, including violent crimes, physical trauma, combat, diagnosis with a life-threatening 

illness, and natural or manmade disasters. Patients may also develop ASD from witnessing 

or learning about traumatic events that happen to others, especially family members or close 

15 friends. Unexpected exposure to death, dead bodies, or body parts may also induce ASD. 

[0042] A diagnosis of ASD requires that the person meet several other symptomatic 

criteria. The person must experience three or more dissociative symptoms in connection with 

the traumatic stressor (Criterion B). Dissociative symptoms include a subjective sense of 

numbing or detachment, a reduction in awareness of surroundings, derealization, 

20 depersonalization, and dissociative amnesia. Furthermore, ASD requires that the victim 

persistently re-experience the traumatic event, though recurrent images, thoughts, dreams, 

illusions, flashbacks, sense of reliving the event, or distress upon exposure to reminders of 

the event (Criterion C). The person must display marked avoidance of stimuli that arouse 

recollection of the trauma (Criterion D) and marked symptoms of anxiety or increased 

25 arousal (Criterion E). Finally, in addition to the time requirements described above, a 

diagnosis of ASD requires that the disturbance cause significant distress; or life impairment, 

and not be due to another psychiatric or physiological condition (Criteria F-H). 

[0043] Like Acute Stress Disorder, Post-Traumatic Stress Disorder (PTSD) emerges 

following exposure to an extreme traumatic stressor, and is characterized by persistent 

30 reexperiencing of the traumatic event, avoidance of stimuli associated with the trauma, and 

anxiety or increased arousal. The types of traumatic stressors giving rise to PTSD, and the 

manifestations ofPTSD symptoms, are identical to those described above for ASD, but for 
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three differences. First, the dissociative symptoms required for a diagnosis of ASD are not 

required for a diagnosis ofPTSD, although dissociative symptoms may commonly be seen in 

PTSD patients. Secondly, PTSD need not arise within one month of exposure to the 

traumatic stressor, and may emerge months or years after the traumatic event. Thirdly, in 

5 contrast to the one month maximum duration of symptoms required for a diagnosis of ASD, 

symptoms must persist for at least one month in order for a diagnosis of PTSD to be made. 

[0044] A Brief Psychotic Disorder is a short-term (between one day and one month) 

disturbance involving the sudden onset of at least one psychotic symptom, such as delusions, 

hallucinations, disorganized speech, or grossly disorganized or catatonic behavior. Brief 

10 Psychotic Disorders exclude those induced by a general medical condition. Ifpsychotic 

symptoms develop shortly after, and apparently in response to, one or more severely stressful 

events, the disturbance is diagnosed as Brief Psychotic Disorder with Marked Stressor(s) 

(formerly labeled "brief reactive psychosis" in DSM-III-R). Brief Psychotic Disorder with 

Marked Stressor(s) is treatable by the glucocorticoid receptor antagonists of the present 

15 invention. 

[0045] Delirium is characterized by disturbances of consciousness and changes in cognition 

that develop over a relatively short period of time. The disturbance in consciousness is often 

manifested by a reduced clarity of awareness of the environment. The patient displays 

reduced ability to focus, sustain or shift attention (DSM-IV-TR diagnostic Criterion A). 

20 Accompanying the disturbance in consciousness, delirium patients display a disturbance in 

cognition (e.g., memory impairment, disorientation, language difficulties) or perceptual 

disturbances (e.g., misinterpretations, illusions, or hallucinations) (Criterion B). To be 

considered delirium, these disturbances in consciousness, cognition, or perception should 

develop over a short period of time and tend to fluctuate during the course of the day 

25 (Criterion C). 

[0046] Delirium may arise from a number of general medical conditions, including central 

nervous system disorders (e.g., trauma, stroke, encephalopathies), metabolic disorders (e.g., 

renal or hepatic insufficiency, fluid or electrolyte imbalances), cardiopulmonary disorders 

(e.g., congestive heart failure, myocardial infarction, shock), and systemic illnesses or effects 

30 (e.g., infections, sensory deprivation, and postoperative states). Glucocorticoid receptor 

antagonists are also effective to treat Substance-Induced Delirium (e.g., delirium induced by 

substance intoxication or withdrawal, medication side effects, and toxin exposure). Delirium 
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may arise from multiple simultaneous etiologies (e.g., a combination of a general medical 

condition and substance intoxication) and such delirium, as well as delirium ofunknown or 

unclassified origin, may be treated with the glucocorticoid receptor antagonists of the present 

invention. 

5 [0047] Mild cognitive impairment (MCI) is characterized as a mild impairment of 

cognition categorized as a CDR of 0.5 that is associated with deficits in a memory task test, 

such as a paragraph test. An MCI patient is fully oriented, but demonstrates mild consistent 

forgetfulness. Impairment in cognitive domains other than memory, such as problem solving 

and judgment is doubtful, if present at all, and, further, the MCI patient does not demonstrate 

10 impairment in functioning in the community or at horne. A patient with MCI scores normally 

on standard tests of dementia. 

[0048] There are various means to diagnose the onset ofMCI and to assess the efficacy of 

treatment using the methods of the invention. These include the administration of psychiatric 

tests to determine the CDR, the administration of memory tests, and the administration of 

15 psychiatric tests for dementia, which are used to exclude a diagnosis of dementia. The results 

of these test may be considered in conjunction with other objective physical tests as described 

below. These means are also useful for assessing the efficacy of the methods of the invention 

in improving memory or decreasing or diminishing further impairment in memory or 

cognitive decline in a patient with MCI. Subjective and objective criteria can be used to 

20 measure and assess the success of a particular GR antagonist, pharmaceutical formulation, 

dosage, treatment schedule or regimen. The features (symptoms) of and criteria for 

diagnosing MCI are described, e.g., in Petersen et al., Arch. Neurol. 56:303-308, 1999. 

[0049] The dementia treated in the methods of the invention encompasses a broad range of 

mental conditions and symptoms, as broadly described in the DSM-IV. While the 

25 practitioner can use any set of prescribed or empirical criteria to diagnose the presence of 

dementia as an indication to practice the methods of the invention, some illustrative 

diagnostic guidelines and examples of relevant symptoms and conditions are described 

below. 

[0050] The DSM-IV states that dementias typically associated with Alzheimer's disease 

30 (dementia of the Alzheimer's type), "vascular dementia" (also known as multi-infarct 

dementia), or "dementia due to general medical conditions," e.g., human immunodeficiency 

virus (HIV-1) disease, head trauma, Parkinson's disease, or Huntington's disease (further 
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discussed, below). Dementias can also be "substance-induced persisting dementia," i.e., due 

to a drug of abuse, a medication, or toxin exposure, "dementia due to multiple etiologies," or 

a "dementia not otherwise specified" if the etiology is indeterminate. 

[0051] Psychosis can be manifested as a mental illness in the form of a syndrome or as an 

5 element of a variety of disease processes. There are various means to diagnose these various 

forms of psychosis and assess the success of treatment. These means include classical 

psychological evaluations in addition to the various laboratory procedures described above. 

Such means are well-described in the scientific and patent literature, and some illustrative 

examples are provided below. 

10 [0052] The psychosis ameliorated in the methods ofthe invention encompasses a broad 

range of mental conditions and symptoms, as broadly described in the DSM-IV (Kaplan, ed. 

(1995) supra). Psychosis can refer to a symptom associated with a general medical condition, 

a disease state or other condition, such as a side effect of drug abuse (a substance-induced 

disorder) or as a side effect of a medication. While the practitioner can use any set of 

15 proscribed or empirical criteria to diagnose the presence of a psychosis as an indication to 

practice the methods of the invention, some illustrative diagnostic guidelines and examples of 

relevant symptoms and conditions are described below. 

[0053] Psychiatric conditions, such as psychosis, can be further diagnosed and evaluated 

using any of the many tests or criteria well-known and accepted in the fields of psychology or 

20 psychiatry. 

[0054] The features (symptoms) of and criteria for diagnosing psychotic disorders, such as 

psychotic major depression, are further described DSM-IV, supra. While the practitioner can 

use any criteria or means to evaluate whether an individual is psychotic to practice the 

methods of the invention, the DSM-IV sets forth a generally accepted standard for such 

25 diagnosing, categorizing and treating of psychiatric disorders, including psychosis. Several 

illustrative examples of such criteria utilized in the methods of the invention are set forth 

below. 

[0055] Psychosis is typically characterized as a mental disorder or condition causing gross 

distortion or disorganization of a person's mental capacity, affective response, and capacity to 

30 recognize reality, communicate, and relate to others to the degree of interfering with his 

capacity to cope with the ordinary demands of everyday life. In a condition or illness 

involving psychosis, delusions or hallucinations can be present. The content of the delusions 
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or hallucinations have many depressive themes. In psychotic major depression there can be 

"mood-congruent" psychotic features, including, for example, delusions of guilt, delusions 

one deserves punishment (e.g. because of a personal inadequacy or moral transgression), 

nihilistic delusions (e.g. of world or personal destruction), somatic delusions (e.g. having 

5 cancer), or delusions of poverty. Hallucinations, when present in psychotic major depression 

are usually transient and not elaborate and may involve voices that berate the patient for 

shortcomings or sins. More rarely, the content of the delusions or hallucinations has no 

apparent relationship to depressive themes. In this situation these "mood-incongruent" 

psychotic features include, for example, grandiose delusions. 

10 [0056) Psychosis can also include bipolar I disorder with psychotic features, brief psychotic 

disorder, delusional disorder, shared psychotic disorder, substance induced psychotic disorder 

and psychotic disorder not otherwise specified. 

B. Formulations of Mifepristone 

[0057) Formulations of the present invention include mifepristone in combination with 

15 pharmaceutical excipients. Mifepristone is commercially available from a variety of sources 

such as Eurolabs Ltd. (London, England). Mifepristone can also be synthesized by one of 

skill in the art using known synthetic procedures. 

[0058) The term "mifepristone" refers to a family of compositions also referred to as 

RU486, or RU38.486, or 17-beta-hydroxy-11-beta-(4-dimethyl-aminophenyl)-17-alpha-(1-

20 propynyl)-estra-4,9-dien-3-one ), or 11-beta-( 4dimethylaminophenyl)-17-beta-hydroxy-17-

alpha-(1-propynyl)-estra-4,9-dien-3-one), or analogs thereof, which bind to the GR, typically 

with high affinity, and inhibit the biological effects initiated/ mediated by the binding of any 

cortisol or cortisol analogue to a GR receptor. Chemical names for RU-486 vary; for 

example, RU486 has also been termed: 11B-[p-(Dimethylamino)phenyl]-17B-hydroxy-17-

25 (1-propynyl)-estra-4,9-dien-3-one; 11 B-( 4-dimethyl-aminophenyl)-17B-hydroxy-17 A-(prop-

1-ynyl)-estra-4,9-dien-3-one; 17B-hydroxy-ll B- ( 4-dimethylaminophenyl-1 )-17 A­

(propynyl-1 )-estra-4,9-diene-3-one; 17B-hydroxy- 11 B-( 4-dimethylaminophenyl-1 )-17 A­

(propynyl-1)-E; (11B,17B)-ll- [4-dimethylamino)- phenyl]-17-hydroxy-17-(1-

propynyl)estra-4,9-dien-3-one; and liB- [4-(N,N-dimethylamino) phenyl]-17A-(prop-l-

30 ynyl)-D-4,9-estradiene-17B-ol-3-one. Salts, hydrates and prodrug forms ofmifepristone are 

also useful in the formulations of the present invention. 
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[0059] Formulations suitable for oral administration can consist of (a) liquid solutions, such 

as an effective amount ofmifepristone suspended in diluents, such as water, saline or PEG 

400; (b) capsules, sachets or tablets, each containing a predetermined amount of the active 

ingredient, as liquids, solids, granules or gelatin; (c) suspensions in an appropriate liquid; and 

5 (d) suitable emulsions. Tablet forms can include one or more of lactose, sucrose, mannitol, 

sorbitol, calcium phosphates, com starch, potato starch, microcrystalline cellulose, gelatin, 

colloidal silicon dioxide, talc, magnesium stearate, stearic acid, and other excipients, 

colorants, fillers, binders, diluents, buffering agents, moistening agents, preservatives, 

flavoring agents, dyes, disintegrating agents, and pharmaceutically compatible carriers. 

I 0 Lozenge forms can comprise the active ingredient in a flavor, e.g., sucrose, as well as 

pastilles comprising the active ingredient in an inert base, such as gelatin and glycerin or 

sucrose and acacia emulsions, gels, and the like containing, in addition to the active 

ingredient, carriers known in the art. 

[0060] The pharmaceutical preparation is preferably in unit dosage form. In such form the 

I5 preparation is subdivided into unit doses containing appropriate quantities of the active 

component. The unit dosage form can be a packaged preparation, the package containing 

discrete quantities of preparation, such as packeted tablets, capsules, and powders in vials or 

ampoules. Also, the unit dosage form can be a capsule, tablet, cachet, or lozenge itself, or it 

can be the appropriate number of any of these in packaged form. The composition can, if 

20 desired, also contain other compatible therapeutic agents. Preferred pharmaceutical 

preparations can deliver the compounds of the invention in a sustained release formulation. 

C. Administration of Mifepristone 

[0061] The formulations of the present invention provide serum levels ofmifepristone of at 

least I300 ng/mL. The mifepristone utilized in the pharmaceutical method ofthe invention is 

25 administered at the initial dosage of about 0.001 mg/kg to about I 000 mg/kg daily. A daily 

dose range of about 0.01 mg/kg to about 500 mg/kg, or about 0.1 mglkg to about 200 mg/kg, 

or about 1 mg/kg to about 1 00 mg/kg, or about I 0 mg/kg to about 50 mg/kg, can be used. 

The dosages, however, may be varied depending upon the requirements of the patient and the 

condition being treated. The dose administered to a patient, in the context of the present 

30 invention, should be sufficient to effect a beneficial therapeutic response in the patient over 

time. The size of the dose also will be determined by the existence, nature, and extent of any 

adverse side-effects that accompany the administration of a particular compound in a 
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particular patient. Determination of the proper dosage for a particular situation is within the 

skill of the practitioner. 

[0062] Generally, treatment is initiated with six daily doses, with the blood levels tested on 

the day of the seventh daily dose in order to determine whether the dose used is providing a 

5 mifepristone blood level of at least 1300 ng/mL. The testing is also performed to ensure the 

blood levels are below those afforded by an LD50 dose of about 1 OOOmglkg. If the 

mifepristone blood level is lower than 1300 ng/mL. Additional testing of mifepristone blood 

levels can be necessary in order to confirm a mifepristone blood level of at least 1300 ng/mL 

or to adjust the mifepristone daily dose higher. For convenience, the total daily dosage may 

10 be divided and administered in portions during the day, if desired. In addition, the interval 

from initiation of treatment and testing for mifepristone blood levels can be as short as 1 daily 

dose, or up to 28 daily doses and longer. 

[0063] Mifepristone can be administered for any period of time, such as 7 daily doses over 

a period of seven days. Mifepristone can also be administered using more daily doses over a 

15 longer period of time, such as via 28 daily doses over a period of 28 days. Longer times for 

administration of mifepristone are also within the scope of the present invention. 

D. Assay for Testing Mifepristone Levels 

[0064] Mifepristone levels can be determined by any method known in the art. Methods 

for detecting mifepristone levels include, but are not limited to, radio-immuno assay and 

20 mass spectrometry (MALDI, SELDI, LS/MS, LS/MS/MS, among others). Liquid 

chromatography mass spectrometry (LC/MS or LC-MS) separates compounds 

chromatographically before they are introduced to the ion source and mass spectrometer. It 

differs from GC/MS in that the mobile phase is liquid, usually a combination of water and 

organic solvents, instead of gas. Most commonly, an electrospray ionization source is used in 

25 LC/MS. 

[0065] Tandem mass spectrometry (MS/MS) involves multiple steps of mass selection or 

analysis, usually separated by some form of fragmentation. A tandem mass spectrometer is 

one capable of multiple rounds of mass spectrometry. For example, one mass analyzer can 

isolate one peptide from many entering a mass spectrometer. A second mass analyzer then 

30 stabilizes the peptide ions while they collide with a gas, causing them to fragment by 

collision-induced dissociation (CID). A third mass analyzer then catalogs the fragments 
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produced from the peptides. Tandem MS can also be done in a single mass analyzer over 

time as in a quadrupole ion trap. There are various methods for fragmenting molecules for 

tandem MS, including collision-induced dissociation (CID), electron capture dissociation 

(ECD), electron transfer dissociation (ETD), infrared multiphoton dissociation (IRMPD) and 

5 blackbody infrared radiative dissociation (BIRD). One of skill in the art will appreciate that 

other assays for testing mifepristone levels are known to one of skill in the art. 

[0066] In some embodiments, the assay can be performed as follows. Blood is collected 

from a patient in a vacutainer containing sodium heparin. The blood is centrifuged and the 

resulting plasma frozen at an appropriate temperature until assay. In some embodiments, the 

10 temperature is about -70 °C. In other embodiments, other blood components can be collected 

and stored. Prior to analysis, the plasma is thawed and a fraction of the plasma is mixed with 

an internal standard in a solvent such as acetonitrile, to obtain a fixed concentration of the 

standard. In some embodiments, the internal standard can be mifepristone-d4 • The 

concentration of the internal standard is selected in order to be greater than the expected 

15 concentration ofmifepristone in the plasma. For example, the internal standard can have a 

concentration of 2000 ng/mL. One of skill in the art will appreciate that other internal 

standards, and other concentrations, are useful in the present invention. 

[0067] Base is then added to the sample solution. The base can be any amine or 

ammonium base, such as ammonium hydroxide. One of skill in the art will appreciate that 

20 other bases are useful in the present invention. 

[0068] Solvent is then added to the solution and the mifepristone (along with the internal 

standard) are extracted from the plasma. Solvents useful for the extraction of mifepristone 

include, but are not limited to, hexanes, pentanes, ethers (such as diethylether, 

tetrahydrofuran and methyl-t-butyl ether (MTBE)), ethyl acetate, chloroform and methylene 

25 chloride. One of skill in the art will appreciate that other solvents are useful in the present 

invention. 

[0069] Following separation and concentration ofthe organic layer, the sample is 

reconstituted in a solvent mixture comprising water, acetonitrile and formic acid. The ratio of 

the solvent components can vary. In some embodiments, the solvent mixture is 

30 water:acetonitrile:formic acid (75:25:0.1, v/v/v). One of skill in the art will appreciate that 

other solvent mixtures are useful in the present invention. 
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[0070] The sample can then be analyzed by reverse-phase high pressure liquid 

chromatography (HPLC). In some embodiments, the reverse-phase HPLC is performed 

using a water: acetonitrile: formic acid ( 60:40:0.1) mobile phase (isocratic) at a flow rate of 

0.3 mL/min. One of skill in the art will appreciate that other mobile phases and flow rates are 

5 useful in the present invention. 

[0071] The reverse-phase HPLC column can be a phenyl column maintained at 50°C. 

Mifepristone elutes at 4.2 minutes. Following elution, the mobile phase can be nebulized 

using heated nitrogen in a Z-spray source/interface and the ionized compounds detected using 

a tandem quadrupole mass spectrometer. Mifepristone (molecular weight of 430 g/mol) can 

10 be detected at m/z 372.30. The internal standard mifepristone-d4 can be detected at m/z 

376.30. The ratio ofthe mifepristone peak height to the peak height for the internal standard 

can then be calculated. 

[0072] The plasma concentration of mifepristone is then calculated by comparing the 

experimental ratio to a standard curve of mifepristone:mifepristone-d4 peak height ratio v. 

IS mifepristone concentration. The standard curve is generated by first measuring the 

mifepristone:mifepristone-d4 peak height ratios for mifepristone samples at 10, 20, 50, I 00, 

200, 500, I 000 and 2000 ng/mL where the mifepristone-d4 internal standard has a 

concentration of 2000 ng/mL. The mifepristone:mifepristone-d4 peak height ratios of these 

known solutions are then fit to a power equation (Mass Lynx by Micromass, Beverly, MA), 

20 against which future samples with unknown concentrations of mifepristone are compared. 

[0073] The plasma levels ofmifepristone derivatives such as RU42633, RU42698 and 

RU42848, among others, can also be determined using the assay described above. 

E. Kits for Treating Mental Disorders with Mifepristone 

[0074] The present invention provides kits. The kits of the present invention comprise 

25 seven daily doses and a plasma sampling collection device. The kits of the present invention 

can also comprise any other component necessary for a kit, such as a container. 

[0075] Patient plasma can be collected by any known plasma collection device. Some 

plasma collection devices useful in the present invention include, but are not limited to, 

vacutainers. The plasma collection devices of the present invention can optionally comprise 

30 additives in the device, such as anticoagulants (EDTA, sodium citrate, heparin, oxalate), a gel 
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with intermediate density between blood cells and blood plasma, particles causing the blood 

to clot, a gel to separate blood cells from serum, thrombin and fluoride, among others. 

[0076] The kits can also contain additional vessels used for further analysis of the plasma. 

For example, when the plasma is centrifuged, the centrifuged plasma can be transferred to a 

5 vessel, such as a cryostat tube. One of skill in the art will appreciate that other vessels and 

containers are useful in the present invention. 

IV. Examples 

Example 1: Determination of Mifepristone Plasma Level 

[0077] This example provides a procedure for determining the plasma level of mifepristone 

10 in a patient. 

15 

20 

25 

30 

[0078] Three (3) mL ofblood was collected from a patient in a vacutainer containing 

sodium heparin. The blood was centrifuged and the resulting plasma frozen at -70 to -80°C 

until assay. For analysis, the plasma samples were warmed and prepared as follows: 

1. Using a pipette, 50.0 ).!L ofthe sample was aliquoted into a 16 x 100-mm glass 
test tube. When a partial volume aliquot was needed, the aliquot was added to 
the tube and diluted to full volume with blank human plasma. 

2. 20.0 J.!L of the internal standard, mifepristone-<4 (5.00 J.!g/mL in acetonitrile), 
was added to the tube, resulting in 2000.0 ng/mL mifepristone-d4 in plasma. 

3. 

4. 

The tube was vortexed for approximately 1 minute. 

50.0 J.!L of 6% ammonium hydroxide was added to the tube. 

5. The tube was vortexed for approximately 1 minute. 

6. 2.00 mL ofMTBE was added to the tube. 

7. 2.00 mL ofhexane was added to the tube. 

8. The tube was vortexed for at least 15 minutes. 

9. 

10. 

11. 

12. 

13. 

The tube was centrifuged for at least 10 minutes at 2500 RPM (575 x g). 

The aqueous layer was frozen in a freezer set to maintain -70°C. 

The upper organic layer was poured into a 13 x 1 00-mm polypropylene tube. 

The organic layer was evaporated in a Turbovap set to 40°C. 

200.0 ).!L of a solution ofwater:acetonitrile:formic acid (75:25:0.1, v/v/v) was 
added to the tube. 

14. The tube was vortexed for approximately 1 minute. 

15. The tube was sonicated for approximately I minute. 

16. The tube was vortexed for approximately 1 minute. 
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17. The sample was transferred to a labeled injection vial or well plate. 

18. The vial or plate was capped and checked for air bubbles. 

[0079] The sample was then analyzed by reverse-phase high pressure liquid 

5 chromatography using a water:acetonitrile:formic acid (60:40:0.1) mobile phase (isocratic) at 

a flow rate of 0.3 mL/min. The column was a phenyl column maintained at 50°C. 

Mifepristone elutes at 4.2 minutes. Following elution, the mobile phase was nebulized using 

heated nitrogen in a Z-spray source/interface and the ionized compounds detected using a 

tandem quadrupole mass spectrometer. Mifepristone (molecular weight of 430 g/mol) was 

10 detected at m/z 372.30. The internal standard mifepristone-d4 was detected at m/z 376.30. 

The ratio of the mifepristone peak height to the mifepristone-d4 peak height was calculated. 

[0080] The plasma concentration of mifepristone was then calculated by comparing the 

experimental ratio to a standard curve ofmifepristone:mifepristone-d4 peak height ratio v. 

mifepristone concentration. The standard curve was generated by first measuring the 

15 mifepristone:mifepristone-d4 peak height ratios for mifepristone samples at 10, 20, 50, 100, 

200, 500, 1 000 and 2000 ng/mL where the mifepristone-d4 internal standard has a 

concentration of 2000 ng/mL. The mifepristone:mifepristone-d4 peak height ratios of these 

known solutions were then fit to a power equation (Mass Lynx by Micromass, Beverly, MA), 

and the sample with unknown concentrations of mifepristone was compared. 

20 Example 2: Phase III Trial with three dose levels of CORLUXTM 

[0081] This example provides a randomized, double-blind, placebo-controlled, parallel 

group study ofthe safety and efficacy ofthree dose levels ofCORLUX™ (Mifepristone) plus 

an antidepressant vs. placebo plus an antidepressant in the treatment of psychotic symptoms 

in patients with major depressive disorder with psychotic features (PMD). 

25 [0082] The study was a Phase III trial performed using several investigators at several 

different sites. The objectives were to demonstrate the efficacy and safety of three dose 

levels ofCORLUX (mifepristone) combined with an antidepressant compared to placebo 

combined with an antidepressant in the treatment of psychotic symptoms in patients with 

Major Depressive Disorder with Psychotic Features (PMD). 

30 [0083] The number of patients was less than 440. Patients eligible for randomization were 

male or nonpregnant female outpatients, and inpatients, if clinically required, with a 

diagnosis of Major Depressive Disorder with Psychotic Features (DSM-IV 296.24 or 296.34), 
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and a BPRS Positive Symptom subscale score of at least 12, a BPRS total score of at least 38, 

and a HAMD-24 score of at least 20. 

[0084) CORLUX was used as the test drug at 300 (lx300mg tablet), 600 (2x300mg tablet), 

and 1200 mg ( 4x300mg tablet) once a day by mouth for the initial 7 days. Appropriate 

5 numbers of active and placebo tablets will be given to all dose groups so that each patient 

takes a total of 4 tablets at each daily dose. The reference drug was a placebo (1, 2, or 4 

tablets matching CORLUX 300 mg tablets) once a day by mouth for the initial 7 days. 

[0085] Up to 440 patients were randomly assigned to receive CORLUX 300, 600, or 1200 

mg/day or placebo (in a 1:1:1:1 ratio) each day for 7 days. An antidepressant selected from a 

10 prescribed list was started simultaneously with the study drug, and continued to the end of the 

trial. BPRS and HAM-D assessments were performed at Screen and on Days 0, 7, 14, 28, 42, 

and 56, and at early termination when it occurred. Safety visits occurred at Days 21 and 35. 

The patients who are seen as outpatients made daily visits to the clinic setting to receive study 

medications for the first 7 days. If clinically necessary, a patient was treated as an inpatient. 

15 [0086] In addition to the selected antidepressant, continuing benzodiazepines was allowed 

up to specified dose levels, but antipsychotics, mood stabilizers and additional 

antidepressants were not allowed during the entire study. If the patient was at imminent risk 

to him/herself and/or others and therefore could not be adequately treated within the study 

(e.g., required ECT, new or re-hospitalization for PMD, antipsychotics or mood stabilizers, or 

20 a second antidepressant), the patient underwent an early termination visit on the day that 

rescue therapy was started and completed final efficacy evaluations. If early termination 

occurred prior to day 35, the patient returned for a safety follow up visit at day 35. 

[0087) The primary efficacy endpoint was the proportion of patients with at least a 50% 

reduction from baseline of the BPRS Positive Symptom Subscale (PSS) scores at Days 7 and 

25 56. The secondary endpoints were: (1) the proportion of responders at days 7 and 28; and 

(2) the mean change from baseline to day 56 in the HAM-D-24 total score. 

[0088] Adverse events, laboratory assessments including electrocardiograms, and physical 

examination were used to assess safety. 

[0089] The criteria for assessing study efficacy objective was the proportion of patients 

30 with a reduction of at least 50% from baseline in BPRS Positive Symptom Subscale scores at 

Days 7 and 56. 
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Example 3: Phase III Trial for study of the efficacy and safety of CORLUX™ 

[0090] This example provides an international, double-blind, placebo-controlled study of 

the efficacy and safety of CORLUX™ (Mifepristone) vs. placebo in the treatment of 

psychotic symptoms in patients with Psychotic Major Depression (PMD). 

5 [0091] The study was a Phase III trial performed using several investigators at several 

different international sites. The objective of the trial was to demonstrate the efficacy and 

safety of CORLUX (mifepristone) combined with an antidepressant compared to placebo 

combined with an antidepressant in the treatment of psychotic symptoms in patients with 

Major Depressive Disorder with Psychotic Features (PMD). 

10 [0092] The number of patients was 220 evaluable subjects. Patients eligible for 

randomization were male or non-pregnant female outpatients, or inpatients, if necessary for 

patient well-being, with a diagnosis of Major Depressive Disorder with Psychotic Features 

(ICD-10 F32.3 or F33.3 or DSM-IV 296.24 or 296.34). At the screening and baseline visits, 

patients demonstrated the following severity of illness: BPRS Positive Symptom Subscale 

15 (PSS) score 2:: 12; BPRS total score 2: 38, and HAMD-24 total score 2: 20. 

[0093] CORLUX was administered in a 600 mg dose once a day by mouth for the initial 7 

days (administered as two 300mg tablets). Reference drug, dose, dosage regimen, route of 

administration: Matching placebo was administered once a day by mouth for the initial 7 

days. 

20 [0094] Up to 280 patients were randomly assigned (1: 1 ratio) to receive either CORLUX 

600 mg/day or placebo daily for 7 days. After the 7-day dosing period, patients were 

evaluated at Days 14, 21, 28, 35,42 and 56. An antidepressant was administered 

simultaneously with study drug, and continued to the end of the trial (Day 56). BPRS and 

HAMD-24 assessments were performed at Screen and on Days 0, 7, 14, 28, 42 and 56, or at 

25 early termination. A safety visit occurred on Days 21 and 35, and at study termination on 

Day 56. Subjects treated on an outpatient basis made daily visits to the clinic to receive study 

medication for the first 7 days. Subjects were treated on an inpatient basis for as long as 

deemed clinically necessary by the investigator. 

[0095] In addition to the selected antidepressant, concomitant benzodiazepine treatment 

30 was allowed up to specified dose levels. Antipsychotics, mood stabilizers and a second 

antidepressant were prohibited during the entire study. If the patient was at imminent risk to 
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him/herself and/or others and therefore could not be adequately treated within the study (i.e., 

required ECT, new or re-hospitalization for PMD, antipsychotics or mood stabilizers, or a 

second antidepressant), the patient underwent an early termination visit on the day that rescue 

therapy was started, and completed procedures listed for the day 56 termination visit, 

5 including final efficacy evaluations. If early termination occurred prior to day 35, the patient 

returned for a safety follow-up visit at regularly scheduled day 35. 

[0096] The Primary efficacy endpoint was determined by the proportion of patients with 2: 

50% reduction from baseline on the BPRS-PSS at Days 7 and 28. Key secondary efficacy 

endpoints include (1) the proportion of patients with 2: 50% reduction from baseline on the 

10 BPRS-PSS at Days 7 and 56; and (2) change from baseline on the HAMD-24 at Day 56. 

[0097] Adverse events, laboratory assessments including electrocardiograms, and physical 

examination were used to assess safety. 

Example 4: Treatment of Male Patient with PMD 

[0098] A 50 year-old male, weighing 175 pounds, presents to physician with psychotic 

15 major depression (PMD). The physician prescribes 300 mg of mifepristone for seven daily 

doses over a period of seven days. One week later on the day ofthe seventh daily dose, three 

(3) mL ofblood are collected from the patient and analyzed as described above in the 

specification. The dose of mifepristone is then adjusted, if necessary, to achieve mifepristone 

blood levels of greater than 1300 ng/mL. The mifepristone dose can be adjusted a single time 

20 to achieve mifepristone blood levels of greater than 1300 ng/mL. Alternatively, several 

adjustments to the mifepristone dose can be necessary to safely achieve mifepristone blood 

levels of greater than 1300 ng/mL. 

[0099] Although the foregoing invention has been described in some detail by way of 

25 illustration and example for purposes of clarity of understanding, one of skill in the art will 

appreciate that certain changes and modifications may be practiced within the scope of the 

appended claims. In addition, each reference provided herein is incorporated by reference in 

its entirety to the same extent as if each reference was individually incorporated by reference. 
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WHAT IS CLAIMED IS: 

1 1. A method for optimizing levels of mifepristone in a patient suffering 

2 from a mental disorder amenable to treatment by mifepristone, the method comprising: 

3 treating the patient with seven or more daily doses of mifepristone over a 

4 period of seven or more days; 

5 testing the serum levels of the patient to determine whether the blood levels of 

6 mifepristone are greater than 13 00 ng/mL; and 

7 adjusting the daily dose ofthe patient to achieve mifepristone blood levels 

8 greater than 1300 ng/mL. 

1 2. The method of claim 1, wherein the mental disorder is a member 

2 selected from the group consisting of a stress disorder, delirium, mild cognitive impairment 

3 (MCI), dementia, psychosis and psychotic major depression. 

1 3. The method of claim 2, wherein the stress disorder is a member 

2 selected from the group consisting of Acute Stress Disorder, Post-Traumatic Stress Disorder 

3 and BriefPsychotic Disorder with Marked Stressor(s). 

1 4. The method of claim 1, wherein each of the seven or more daily doses 

2 of mifepristone are administered orally. 

1 5. The method of claim 1, wherein the patient is treated with 28 or more 

2 daily doses over a period of28 or more days. 

1 6. The method of claim 1, wherein the testing is performed by a plasma 

2 sampling collection device suitable for detecting mifepristone serum levels. 

1 7. The method of claim 1, wherein the adjusting step comprises 

2 increasing the daily dose ofthe patient to achieve mifepristone blood levels greater than 1300 

3 ng/mL. 

1 8. A kit for treating a mental disorder amenable to treatment by 

2 mifepristone, the kit comprising: 

3 seven daily doses of mifepristone; and 

4 a plasma sampling collection device suitable for detecting mifepristone serum 

5 levels. 
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PATENT 

Attorney Docket No.: 019904-004110US 

OPTIMIZING MIFEPRISTONE LEVELS IN PLASMA SERUM OF 

PATIENTS SUFFERING FROM MENTAL DISORDERS TREATABLE 

WITH GLUCOCORTICOID RECEPTOR ANTAGONISTS 

ABSTRACT OF THE DISCLOSURE 

The present invention provides a method for optimizing levels of mifepristone 

in a patient suffering from a mental disorder amenable to treatment by mifepristone. The 

method comprises the steps of treating the patient with seven or more daily doses of 

mifepristone over a period of seven or more days; testing the serum levels of the patient to 

determine whether the blood levels of mifepristone are greater than 1300 ng/mL; and 

adjusting the daily dose of the patient to achieve mifepristone blood levels greater than 1300 

ng/mL. 

61478764 vl 
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Figure 2. 
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Figure 3. 
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Figure 4. 
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Figure 5. 
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Figure 6. 
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