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(46)

JP 2020-536953 A 2020.12.17

— | AUCO-t/ | AUC0-o0 AUC 0-t AUC 0-24 Cmax Tmax
& | HAR R | AUC 0-00 {(h-ng/mL) {(ng/mL) (h)
2001 1 2 0.993 351.9471 349.606 184.0613 16.601 15
2002 2 1 0.964 195.315 188.2605 125.9288 10.095 18
2003 1 2 0.968 678.6678 657.1278 261.3503 18.961 15
2004 2 1 0.925 1179.091 1090.282 413.963 25.246 18
2005 1 2 0.985 241.7969 238.2765 139.581 10.527 16
2006 2 1 0.988 113.702 112.3683 71.981 5.179 18
2007 1 2 0.988 212.503 209.9133 120.7003 9.266 16
2008 2 1 0.987 199.7647 197.2488 115.1745 8.949 17
2009 1 2 0.977 61.9881 60.5778 41.9003 3.009 17
2010 2 1 0.992 420.076 416.5713 198.18 14.367 16
2011 2 1 0.991 146.6518 145.3553 94.6668 7.912 16
2012 1 2 0.987 630.2464 622.358 258.1298 17.371 18
2013 2 1 0.96 1127.656 1082.814 391.2635 27.377 17
2014 1 2 0.99 209.3143 207.2588 119.782 9.519 18
2015 2 1 0.989 203.16 200.8948 123.0515 11.967 15
2016 1 2 0.994 413.279 410.8915 188.3373 13.428 16
N 16 16 16 16 16 16
E 0.98 399.0725 386.8627 178.0032 | 13.1109 | 16.625
EERE 0.0182 341.34 321.0667 106.3368 6.6888 | 1.1475
CV(%) 1.8534 85.5333 82.9924 59.7387 | 51.0169 6.902
w=/ME 0.9247 61.9881 60.5778 41.9003 3.009 15
R {E 0.9876 227.15 224.0949 132.7549 11.247 16.5
=RXIE 0.9942 1179.091 1090.282 413.963 27.377 18
#efa]
iy - 293.6809 287.7623 151.5212 | 11.4739
#efa]
CV(%) - 96.1162 94.5644 65.4088 | 60.9954
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(47)

JP 2020-536953 A 2020.12.17

AuUC 0-t Auc 0-
/ AUC 0-c0 AUC 0-t 24 Cmax Tmax Kel
AuC 0-

* R HE [ UR| e (h-ng/mL) (ng/mL) (h) {h-1)
2001 2 2| 0.995 | 343.5848 | 341.9338 | 225.8408 | 12.168 13| 0.0521
2002 1 1| 0.979 | 157.7533 | 154.4763 83.966 5.918 24 | 0.0598
2003 2 2| 0.993 | 254.6006 252.7 | 138.4305 7.924 13 | 0.0558
2004 1 1| 0.909 | 762.9419 | 693.3915 | 227.2223 | 15.069 25 0.028
2005 2 2| 0.981|108.1344 | 106.0843 | 39.8225 3.565 24 | 0.0449
2006 1 1| 0.976 | 155.7666 | 152.0265 76.285 5.39 24 | 0.0406
2007 2 2| 0974 76.1848 | 74.1835| 37.4935 2.768 24 | 0.0655
2008 1 1| 0.953 | 160.8027 | 153.2865 | 101.7265 5.729 9 0.089
2009 2 2| 0983 135.951 | 133.5808 60.496 5.299 24,5 | 0.0464
2010 1 1| 0.989 | 170.5676 | 168.6183 | 93.6805 5.488 24,5 | 0.0487
2011 1 1| 0.981 | 150.6617 | 147.8318 | 88.5355 5.359 13 | 0.0594
2012 2 2| 09911751153 | 173.5208 | 89.2915 5.41 24 | 0.0583
2013 1 1| 0.972 | 135.1146 | 131.3655 | 59.5475 5.058 24.5 | 0.0501
2014 2 2| 0.983|103.1524 | 101.9025 | 51.8775 3.747 13 | 0.0448
2015 1 1 0.99 | 89.5274 88.629 | 49.1685 3.503 24,5 | 0.0601
2016 2 2 0.98 | 118.201 | 115.859 | 56.2235 3.982 24.5| 0.0418

N 16 16 16 16 16 16 16
F 4 0.9771 | 193.6287 | 186.8369 | 92.4755| 6.0236 | 20.5313 | 0.0528
BERE 0.0208 | 165.2082 | 149.9839 | 58.4479 | 3.2516 | 5.8807 | 0.0135
CV(%) 2.1321| 85.3221| 80.2753 | 63.2036 | 53.9815 | 28.6425 | 25.5494
=/ME 0.9088 | 76.1848 | 74.1835| 37.4935 2.768 9 0.028
hRiE 0.9811 | 153.2141 | 149.9291 | 80.1255 | 5.3745 24 | 0.0511
RKIE 0.9952 | 762.9419 | 693.3915 | 227.2223 | 15.069 25 0.089
AT - 160.6092 | 156.8942 | 79.6881 | 5.4375 | - -

] CV(%) - 60.1868 | 58.6836 | 58.0178 | 46.2616 | - -
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(48)

JP 2020-536953 A 2020.12.17

AUC 0-t
/ AUCO- | AUCO-t | AUCO-24 Cmax Tmax
AUC 0- =
R BB [ VR| e (h-ng/mL) (ng/mL) (h)
2001 1 2 091 | 54.6319 | 49.7395 37.0408 2.508 15
2002 2 1 0.95 | 54.7694 | 52.0113 44,3253 4.736 3
2003 1 2 0.79 | 44.4308 | 35.1195 19.2823 1.375 3
2004 2 1| 0.758 | 455979 | 34.5633 16.5818 0.997 18
2005 1 2| 0.933| 49.1071 | 45.8165 37.2095 2.842 2
2006 2 1| 0.846 21.7259 | 18.3733 17.4788 1.763 2
2007 1 2| 0.923| 345947 | 31.9278 25.6383 1.927 15
2008 2 1| 0.863| 27.3844 23.634 20.3403 1.463 3
2009 1 2| 0.977| 61.0768 | 59.6648 50.6268 4.251 16
2010 2 1 0.88 | 47.2853 41.614 29.7973 2.385 5
2011 2 1| 0944 | 444111 | 41.9088 38.2585 4.014 2
2012 1 2| 0.773| 35.9404 | 27.7748 18.5353 1.369 4
2013 2 1]- - 24.2913 9.816 0.709 18
2014 1 2| 0.907 | 33.6648 30.522 24.7718 1.804 3
2015 2 1| 0.872| 42554 | 37.1155 29.618 2.482 2
2016 1 2| 0.877 | 37.8946 | 33.2445 26.2825 2.035 4
N 15 15 16 16 16 16
Fy 0.8802 | 42.338 | 36.7075 27.8502 | 2.2913 | 7.1875
B RE 0.0657 | 10.6596 | 11.2148 11.1675 | 1.1676 | 6.5138
CV(%) 7.469 | 25.1775| 30.5518 40.0985 | 50.9602 | 90.6263
w=/ME 0.758 | 21.7259 | 18.3733 9.816 0.709 2
hRfE 0.8801 | 44.4111 | 34.8414 25.9604 1.981 3.5
=AfE 0.9769 | 61.0768 | 59.6648 50.6268 4.736 18
B - 409614 | 35.0859 25.6926 | 2.0294 | -
10 CV(%) - 28.0586 | 32.3114 44.7726 | 55.4075 | -
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(49) JP 2020-536953 A 2020.12.17

AUCO- | AuCoO- AUC 0-
t/ oo AUC 0-t 24 Cmax Tmax Kel
AUC 0-

xR HE 2R {h-ng/mL) (ng/mL) {h) (h-1)

2001 2 2 0.816 | 23.5515 19.2253 9.77 0.665 26| 0.0495

2002 1 1]- - 13.3518 7.81 0.658 13| -

2003 2 2 0.786 | 15.0118 11.7988 7.563 0.478 20 0.071

2004 1 1]- - 16.3933 6.348 0.58 24.5 | -

2005 2 2]- - 1.5003 0 0.279 30| -

2007 2 2]- - 2.594 0.955 0.286 30| -

2008 1 1]- - 7.8075 5.6295 0.431 24 | -

2009 2 2]- - 4.7703 3.265 0.354 12 | -

2010 1 1]- - 11.3405 6.759 0.539 26| -

2011 1 1]- - 1.6505 1.102 0.312 26 | -

2012 2 2]- - 4.957 2.741 0.401 24 | -

2013 1 1]- - 13.1663 6.377 0.683 24 | -

2014 2 2] - - 6.6303 4.4165 0.393 26| -

2015 1 1]- - 10.327 5.9315 0.588 14 | -

2016 2 2]- - 4.1193 2.386 0.319 26| -
N 2 2 15 15 15 15 2
Ty 0.8011 | 19.2816 8.6421 4.7369 | 0.4644 | 23.0333 | 0.0602
BERE 0.0215 6.0384 5.5101 2.8797 | 0.1446 | 5.7273 | 0.0152
CV(%) 2.6783 31.317 63.7586 | 60.7921 | 31.1453 | 24.8654 | 25.2412
w=/ME 0.786 | 15.0118 1.5003 0 0.279 12| 0.0495
gl 0.8011 | 19.2816 7.8075 5.6295 0.431 24.5 | 0.0602
=RXIE 0.8163 | 23.5515 19.2253 9.77 0.683 30 0.071
A - 18.8029 6.7033 4.1953 | 0.4433 | - -
BT V(%) - 32.6691 96.3776 | 82.6752 32.64 | - -
oooooao
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(50) JP 2020-536953 A 2020.12.17

Neudexta &&lﬁ Ny ‘7‘5@%
AUCO-t | AUCO0-24 | Cmax AUCO-t | AUCO-24 | Cmax

32— | (DXM/DR | {(DXM/DR | (DXM/DR 2— | (DXM/DR | {(DXM/DR | (DXM/DR
& |88 7R P) P) P) iR (roR P) P) P)
2000 1| 2 7.03 4,97 662 2 2 17.79 23.12 18.30
2002 | 2 1 3.62 2.84 213 1 1 11.57 10.75 8.99
2003 1| 2 18.71 13.55 13.79 | 2 2 21.42 18.30 16.58
2004 | 2 1 31.54 24.96 2532 1 1 42.30 35.79 25.98
2005 1| 2 5.20 3.75 3.70 | 2 2 70.71 - 12.78
2006 | 2 1 6.12 4.12 294 1 1 - - -
2007 | 1| 2 6.57 4,71 481 2 2 28.60 39.26 9.68
2008 | 2 1 8.35 5.66 612 1 1 19.63 18.07 13.29
2000 1| 2 1.02 0.83 071 2 2 28.00 18.53 14.97
2010 | 2 1 10.01 6.65 6.02| 1 1 14.87 13.86 10.18
2011 2 1 3.47 2.47 197 | 1 1 89.57 80.34 17.18
2012 1| 2 22.41 13.93 1269 | 2 2 35.01 32.58 13.49
2013 | 2 1 44.58 39.86 3861 1 1 9.98 9.34 7.41
2014 | 1| 2 6.79 4.84 528 | 2 2 15.37 11.75 9.53
2015 | 2 1 5.41 4.15 482 1 1 8.58 8.29 5.96
2006 | 1| 2 12.36 7.17 660 2 2 28.13 23.56 12.48
N 16 16 16 15 16
Tty 12.07 9.03 8.88 29.43 24.54 13.12
ReE 11.78 10.15 9.96 22.93 18.82 5.06
CV(%) 97.60% | 112.45% | 112.10% 77.89% | 76.70% 38.60%
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A. CLASSIFICATION OF SUBJECT MATTER

CPC

IPC(8) - AB1K 31/437; AG1K 31/4468; A61K 9/00 (2018.01)
- AB1K 31/437; AG1K 31/445; AG1K 31/4468; AB1K 47/02; AG1K 47/32; A61K 8/0014

According to International Patent Classification (IPC) or to both national classification and IPC

B.  FIELDS SEARCHED

See Search History Document

Minimum documentation searched (classification system followed by classification symbels)

See Search History Document

Documentation searched other than minimum documentation to the extent that such decuments are included in the fields searched

See Search History Document

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

C. DOCUMENTS CONSIDERED TC BE RELEVANT

Category*

Citation of document, with indication, where appropriate, of the relevant passages

Retevant to claim No.

X US 6,335,030 B1 (Hoeck et al.) 1 January 2002 {01.01.2002) col 2, In 9-12; col 3, In 42-46, §6- | 29

- 59; col 12, In 45-65; col 13, In 14-18, 3341, 63-67 [RRE——

Y 1-4, 11-13

Y US 2013/0137714 A1 (Avanir Pharmaceuticals, Inc.) 30 May 2013 {30.05.2013) para [0017); 14, 1113
[0031]; [0036]; [0077]; [0126]; [0128]-[0130]; [0171]; [3174]; [0196); [0218]
US 5,206,248 A (Smith) 27 April 1893 (27.04.1993) whole document 14, 11-13, 29
US 2016/0038484 A1 (Antecip Bioventures || LLC) 11 February 2016 {11.02.2016) whole 1-4, 11-13, 28
document
US 2006/0223786 A1 (Smith et al.) 5 October 2006 (D5.10.2006) whola document 14, 11-13, 29
1S 2012/0053169 A1 {Thomas) 1 March 2012 (01.03.2012) whale document 14, 11-13, 28
US 2011/0039875 A1 (Singh) 17 February 2011 (17.02.2011) whole document 1-4, 11-13, 29

D Further documents are listed in the continuation of Box C.

D See patent family annex.

. Special categories of citad documents:

“A"  document defining the general state of the ant which is not considered
to be of particular relevance

“E" earlier application or patent but published on or after the international
filing date

“L"  document which may throw doubls on priority claim(s) or which is
cited to establish the publication date of anciher citation or ether
special reason (as specified)

“O document referring to an oral disclosure, use, exhibition or other
means

“P"  document published prior to the international filing date but later than

the priority date claimed

“T*  |ater document published after the international filing date or priority
date and not in conflict with the application but cited o understand
the principle ar theory underlying the invention

“X" document of particular relevance; the claimed invention cannot be
considered novel or cannat be considered to involve an inventive

step when the document is taken alone

document of particular relevance; the claimed invention cannol be
considered 1o involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

wyn

“&" document member of the same patent family

Date of the actual completion of the intemational search

19 November 2018

Drate of mailing of the international search report

24 JAN 2019

Name and mailing address of the [SA/US

Mail Stop PCT, Attn: ISA/US, Commissioner for Patents
P.O. Box 1450, Alexandria, Virginia 22313-1450
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Box No, I Observations where certain claims were found unsearchable {Continuation of item 2 of first sheet)

This international search report has not been established in respect of certain claims under Aricle 17(2)(a) for the following reasons:

L. D Claims Nos.:

because they relate to subject matter not required to be searched by this Autharity, namely:

2 D Claims Nos.:
because they relate to parts of the intemational application that do not comply with the prescribed requirements to such an
extent that no meaningful international search can be carried out, specifically:

3 }‘E Claims Nos.: 5-10, 1424
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box No. [Il  Observations where unity of inventian is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:
-— See extra sheet -~

1 I:l As all required additional search fees were timely paid by the applicant, this international search report covers all searchable
claims. ’

2. I:l As all searchable ciaims could be searched without effort justifying additional fees, this Authority did not invite payment of
additional fees.

3. D As only some of the required additional search fees were timely paid by the applicant, this intemational search report covers
only those claims for which fees were paid, specifically claims Nos.:

4. m No required additional search fees were timely paid by the applicant. Consequently, this international search report is
E:tr.li?tg‘g tg 91he: invention first mentioned in the claims; it is covered by claims Nos.;

Remark on Protest D The additional search fees were accompanied by the applicant’s protest and, where applicable, the
payment of a protest fes,

D The additional search fees were accompanied by the applicant’s protest but the applicable protest
fee was not paid within the time limit specified in the invitation.

D No protest accompanied the payment of additional search fees.

Form PCT/ISA/210 {continuation of firgt sheet (2)) (January 2015}



(56) JP 2020-536953 A 2020.12.17

INTERNATIONAL SEARCH REPORT International application No.
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—- Box lll, Lack of Unity of invention ---

This application containg the following inventions or groups of inventions which ara net so linked ag to form a single general inventive
concept under PCT Rule 13.1. In order for all inventions to be searched, the appropriate additional search fees must ba paid.

Group |- Claims 1-4, 11-13, 29 drawn towards a method of treating a neurclogical disease or disorder in a human subject in need
thereof, the method comprising applying dextromethorphan to the skin of the subject.

Group II; Clalms 25-28 drawn towards a transdermal delivery device comprising an adhesive layer comprising dextromethorphan
dispersad in an adhesive, and a method of administering dextromethorphan to a subject In need thareof, the method comprising
applying such a transdermal delivery device to the skin of the subject.

Tha group of inventions listed above do not relate to a single general inventive concept under PCT Rule 13.1 because, under PCT Rule
13.2, they lack the same or corresponding special technical faatures for the following reasons:

Speclal Technical Features:

Group | requires a method of treating a neurological disease or disorder in & human sublact in nead thareof, wherein the neurcloglcal
disease or disorder is pseudobulbar affact, depression, stroke, traumatic brain injury, $eizure, pain, methotrexate neurotoxicity,
Parkinson's disease, autism, or a combination thereof, the methed comprising applylng a transdermal delivery device comprising
dextromethorphan to tha skin of the subject, wharein the applying rasuilts in one or more of the following pharmacaokinetic profile in the
human subject; a, a mean Cmax of dextromethorphan of al least about 3 ng/mi {e.g., about 3 ng/mil to about 12 nghm) at day 1 post
appiication; b. a mean ALGC_0-24 of dextromethorphan of at least about 40 ng*h/ml (e.g., about 40 ng*h/mi to about 150 ng*h/mi) at day
1 post application; ¢. a mean ratle of C24C12h of dextromethorphan of not more than atout 1.5 [e.9., abeut 1 to about 1.6} at day 1
post application; d. a mean ratio of C24h/C6h of dextromethorphan of at laast about 1.2 {e.g., about 1.5 to about 2.5) at day 1 post
application; e. a mean ratio of C24h/C18h of dextromethorphan of about .85 to about 1.3 at day 1 post application; f, a mean Cmax of
dextrorphan of not mare than 2 ng/ml (a.g., nat more than 2 ngiml, not more than 1 ng/ml, ar not more than 0.5 ng/mil) at day 1 post
application; g. a mean AUC_0-24 of dextrorphan of not more than 10 ng*h/ml {e.g., not mere than 10 ng*h/ml or not mors than &
ng*h/ml) at day 1 post application; h. a mean ratio of Cmax of dextromethorphan to Cmax of dextrophan of at least about 5 {a.g., at laast
about 10, at least about 15, at least about 20} at day 1 post application; and i. 8 mean ratio of AUC_0-24 of dextromsthorphan to AUC_G
-24 of daxtrophan of at least about 5 {e.g., at least about 10, at least about 15, at least about 20, or at least about 25) at day 1 poslt
application, or wherein the transdermal delivery device is configured 1o have a flux characteristic such that the applying transdermally
delivers dextrometharphan about 2 mgiday to about 50 mg/day to the subject, which is not required by Group 1.

Group |l raquires transdermal delivery device compising an adhesive layer comprising dextromethorphan dispersed in an adhesive,
wharein the adhesive layer comprises a skin parmeation anhancer in an amount to provide a mean cumulative dextromethorphan
permested at 24 hours post application of at least about 25% (e.g., about 25%, about 50%, about 100%, about 150%, about 260%, or
any ranges between tha racited value) higher than that of an otherwisa equivalent transdermal delivery device without the skin
permaation anhancer, and method of administering dextromethorphan to a subject in need therecf, the method comprising applying
such a transdermal delivery device to the skin of the subject, which is not required by Greup 1.

Shared Technical Features:

Groups -1l share the tachnical features of a mathod of administering dextromethorphan 1o a subject in need thereof, the method
comprising applying a transdermal delivery device 1o the skin of the subject. However, this shared technical feature doas not provide a
contribution over the prior art, as being anticlpated by US 6,335,030 B1 1o Hoack et al. (hereafter, Hoeck) which teaches a method of
administering dextromethorphan to a subject in need thereof (col 3, In 56-59; A third object of the invention is to provide a methad of
treating diseases, in humans or animats, which are treatable with antitussive agents by administering dextromethorphan transdermally),
the method comprising applying a transdermal dellvary devica to the skin of the subject {col 3, In 42-46; Accordingly, & first objact of the
present invantion Is to provide a device for transdermal administration use of dextromethorphan, optionally encompassing salts,
prodrugs and metabolites thareof, for achieving an antitussive affect).

As said features were known in the art at the time of tha invention, these cannot be considerad special technical features that would
otharwise unify the inventions of Groups I-Il. The inventions of Group |-l thus lack unity under PCT Ruls 13.

Note: Claims 5-10, 14-24 are determined unsearchable because they are dependent claims and are not drafted in accordance with the
second and third sentences of Rule 6.4(a).

Form PCTASA/210 (extra sheet) (January 2015)
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