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Kodet e shteteve

Afghanistan / Afganistani
Albania / Shqipéria

Algeria / Algjeria

Angola / Anguila

Antigua and Barbuda / Antigua dhe Barbud
Argentina / Argjentina

Aruba / Aruba

Australia / Australia

Austria / Austria

Bahamas / Bahamas

Bahrain / Bahrein

Bangladesh / Bangladeshi
Barbados / Barbados

Belarus / Bjellorusia

Belgium / Belgjika

Belize / Belice

Benin / Benin

Bermuda / Bermuda

Bhutan / Bhutan

Bolivia / Bolivia

Bosnia Herzegovina / Bosnja Hercegovina
Bosnja Hercegovina
Botswana / Botsvana

Bouvet Islands / Ishujt Buver
Brazil / Brazili

Brunei Darussalam/Brunei Darusalem
Bulgaria / Bullgaria

Burkina Faso / Burkina Faso
Burma/ Burma

Burundi / Burundi

Cambodia / Kamboxhia
Cameroon / Kameruni

Canada / Kanada

Cape Verde / Kepi i Gjelbér
Cayman Islands / Ishujt Kaiman

Central African Republic / Republika e Afrikés Qendrore

Chad/ Cadi

Chile / Kili

China/ Kina

Colombia / Kolumbia
Comoros / Komoros
Congo / Kongo

Cook Islands / Ishujt Kuk

AR
AW
AU

TD
CL

AF
AL
Dz
Al

AG

AT
BS

BH
BD
BB
BY
BE
BZ
BJ

BM
BT
BO

BA
BW
BV
BR
BN
BG
BF
MM
Bl
KH
CM
CA
CVv
KY
CF

CN
CO
KM
CG



Costa Rica / Kosta Rika

Cote d’Invore / Bregu I Fildishte
Croatia / Kroacia

Cuba / Kuba

Cyprus / Qipro

Czech Republic / Republika Ceke
Denmark / Danimarka
Djibouti / Xhibuti

Dominika / Domenika
Dominican Republic / Republika Domenikane
Ecuador / Ekuadori

Egypt / Egjipti

El Salvador / El Salvadori
Equatorial Guinea / Guinea Ekuatoriale
Erintrea / Erintrea

Estonia / Estonia

Ethiopia / Etiopia

Falkland Islans / Ishujt Malvine
Fiji / Fixhi

Findland / Findland

France / Franca

Gabon / Gaboni

Gambia / Gambia

Georgia / Gjeorgjia

Germany / Gjermania

Ghana / Gana

Giblartar / Gjibraltari

Greece / Gregia

GR

Grenada / Granada

GD

Guatemala / Guatemala
Guinea / Guinea

Guinea Bissau / Guinea Bisao
Guyana / Guajana

Haiti / Haiti

Honduras / Hondurasi

Hong Kong / Hong Kongu
Hungary / Hungaria

Iceland / Islanda

India / India

Indonezia / Indonezia

ID

CR
Cl
HR
Cu
cY
Cz

DK
DJ

DM
DO
EC
EG
SV
GQ
ER
EE
ET
FK
FJ
FI
FR
GA

GM
GE
DE
GH
Gl

GT
GN
GW
GY
HT
HN
HK
HU
IS
IN



Iran / Irani

IR

Iraq / Iraku

1Q

Ireland / Irlanda

Israel / Israeli

Italy / Italia

Jamaica / Xhamaika

Japan / Japonia

Jordan / Jordania
Kazakhstan / Kazakistani
Kenya / Kenia

Kiribati / Kiribati

Korea / Korea

Kyrguzstan / Kirgistan
Kwait / Kuvaiti

Laos / Laosi

Latvia / Letonia

Lebanon / Libani

Lesotho / Lesoto

Liberia/ Liberia

Macau / Makau
Madagascar / Madagaskari
Malawi / Malavi
Malaysia / Malaizia
Maldives / Maldives

Mali / Mali

Malta / Malta

Marshall Islands / Ishujt Marshall
Mauritania / Mauritania
Mauritius / Mauritius
Mexico / Meksika
Monaco / Monako
Mongalia / Mongolia
Montserrat / Montserrati
Morocco / Maroku
Mozambique / Mozambiku
Myanmar / Myanmar
Namibia / Namibia

Nauru / Nauru

Nepal / Nepal

Netherlands / Hollanda
Netherlands Andilles /Antilet Hollandeze
New Zealand / Zelanda e Re

NA
NR

IE
IL
IT
M
JP
JO
KZ
KE
KI
KR
KG
KW
LA
LV
LB
LS
LR
MO
MG
MW
MY
MV
ML
MT
MH
MR
MU
MX
MC
MN
MS
MA
MZ
MM

NP
NL
AN
NZ



Nicaragua / Nikaragua

Niger / Nigeri

Nigeria / Nigeria

Norway / Norvegjia

Oman / Omani

Pakistan / Pakistani

Palau / Palau

Panama / Panamaja

Papua New Guinea / Papua Guinea e Re
Paraguay / Paraguai

Peru / Peruja

Philippines / Filipine

Poland / Polonia

Portugal / Portugalia

Qatar / Katari

Republik Of Moldova / Republika e Moldavise
Romania / Rumania

Russian Federation/Federata Ruse

Rwanda / Ruanda

Saint Helena / Shen Helena

Saint Kitts and Nevis / Shen Kits dhe Nevis
Saint Lucia / Shen Lucia

Saint Vincent and the Grenadines / Shen Vinsenti dhe Grenadinet
Samoa / Samoa

San Marino / San Marino

Sao Tome and Principe /Sao Tome dhe Principe

Saudi Arabia / Arabia Saudite
Senagal / Senegali

Seychelles / Sejshellet

Sierra Leone / Sierra Leone
Singapore / Singapori

Slovakia / Sllovakia

Slovenia / Sllovenia

Solomon Islans / Ishujt Solomone
Somalia / Somalia

South Africa / Afrika e Jugut
Spain / Spanja

Sri Lanka / Sri Lanka

Sudan / Sudani

Suriname / Surinami

NI
NE
NG
NO
oM
PK
PW
PA
PG
PY
PE
PH
PL
PT
QA
MD
RO
RU
RW
SH
KN
LC
VC
WS
SM
ST

SA
SN
SC
SL
SG

SK
S

SB
SO
ZA
ES
LK
SD
SR



Swaziland / Shvacilandi

Sweden / Suedia

Switzerland / Zvicra

Syria / Siria

Taiwan / Taivani

Thailand / Tailanda

Togo / Togo

Tonga / Tonga

Trinidad and Tobago / Trinidad dhe Tobako
Tinisia/ Tunizia

Turkey / Turgia

Turkmenistan / Turkmenistani

Turks and Caicis Islands / Ishujt Turk dhe Kaiko
Tuvalu / Tuvalu

Uganda / Uganda

Ukraine / Ukraina

United Arab Emirates /Emiratet e Bashkuara Arabe
United Kingdom/ Mbreteria e Bashkuar

United Republic of Tanzania / Republika e Bashkuar e Tanzanise
United States of America / Shtetet e Bashkuara te Amerikes
Uruguay / Uruguai

Uzbekistan / Uzbekistani

Vanuatu / Vanuatu

Vatican / Vatikani

Venezuela / Venezuela

Vietnam / Vietnami

Virgin Islands / Ishujt Virxhin

Yemen / Jemeni

Yugoslavia / Jugosllavia

Zaire / Zaireja

Zambia / Zambia

Zimbabwe / Zimbabve

SZ
SE
CH
SY
T™W
TH
TG
TO
TT
TN
TR
™
TC
TV
UG
UA
AE
GB
TZ
us
uy
uz
VU
VA
VE
VN
VG
YE
YU
ZR
ZM
ZW



PATENTA TE LESHUARA



(11) 9779

(97) EP3303394 /08/04/2020

(96) 16728509.7 / 27/05/2016

(22) 29/06/2020

(21) AL/P/2020/431

(54) ANTITRUPAT ANTI-CTLA-4 DHE METODAT E PERDORIMIT TE TYRE
23/03/2021

(30) US 201562168391 P 29/05/2015 US; US 201562182363 P 19/06/2015 US; US
201562190653 P 09/07/2015 US; US 201562257202 P 18/11/2015 US; US 201662280263
P 19/01/2016 US; US 201662292500 P 08/02/2016 US; US 201662294558 P 12/02/2016
US and US 201662323226 P 15/04/2016 US

(71) Agenus Inc.; Ludwig Institute for Cancer Research Ltd and Memorial Sloan Kettering
Cancer Center

3 Forbes Road, Lexington, MA 02421, US; Stadelhoferstrasse 22, 8001 Zurich, CH ;1275
York Avenue, New York, NY 10065, US

(72) van DIJK, Marc (Gaailaan 16, 3722ZH Bilthoven); MUNDT, Cornelia, Anne
(Hangstrasse 34, 79539 Loerrach); RITTER, Gerd (Ludwig Institute For Cancer Research,
666 Third Avenue 28th Floor, New York, NY 10017); SCHAER, David (715 Shore Acres
Drive, Mamaroneck, NY 10543); WOLCHOK, Jedd, David (333 E30th Street Apt 17c,
New York, NY 10016); MERGHOUB, Taha (10 Huron Avenue Apt 14Kk, Jersey City, NJ
07306); SAVITSKY, David, Adam (28 Sunrise Road, Boxford, MA 01921); FINDEIS,
Mark, Arthur (431 School Street, Belmont, MA 02478) ;WILSON, Nicholas, Stuart (68
Electric Avenue Apartment 1, Somerville, MA 02144)

(74) Krenar LOLOCI

Rr. Ibrahim Rugova, P.1/1, Kati Il, Tirané, Shqipéri (Albania)

(57) 1. Njé antitrup i izoluar qé né ményré specifike lidhet te proteina njerézore CTLA-4, gé pérfshin njé
rajon té ndryshueshém té zinxhirit té réndé dhe njé rajon té ndryshueshém té zinxhirit té lehté, ku rajoni i

ndryshueshém i zinxhirit té réndé pérfshin sekuencén aminoacide t€ SEQ ID NO: 7 dhe rajoni i
ndryshueshém i zinxhirit té lehté pérfshin sekuencén aminoacide t€ SEQ ID NO: 8.

2. Antitrupi i izoluar i pretendimit 1, ku antirupi pérfshin njé rajon té géndrueshém té zinxhirit té réndé té
zgjedhur nga grupi i pérbéré prej njé rajoni té géndrueshém njerézor 19gG1, 19Ga, 19Gs, 1gG4, 1gA1, dhe IgA,.

3. Antitrupi i izoluar i pretendimit 1 ose 2, ku antitrupi pérfshin njé rajon té géndrushém té zinxhirit té lehté té
zgjedhur nga grupi i pérbéré prej njé rajoni té géndrueshém njerézor IgGxk dhe njé IgGA.

4. Antitrupi i izoluar i ¢donjérit prej pretendimeve 1-3, ku antiturpi pérfshin njé zinxhir té réndé gé pérfshin
sekuencén aminoacide té SEQ ID NO: 93 dhe/ose pérfshin njé zinxhir té lehté qé pérfshin sekuencén
aminoacide té SEQ ID NO: 13.

5. Antitrupi i izoluar i cdonjérit prej pretendimeve 1-3, ku antitrupi pérfshin njé zinxhir té réndé gé pérfshin
sekuencén aminoacide té SEQ ID NO: 12 dhe/ose pérfshin njé zinxhir té lehté gé pérfshin sekuencén
aminoacide té SEQ ID NO: 13.

6. Antitrupi i izoluar i cdonjérit prej pretendimeve 1-3, ku antitrupi pérfshin njé zinxhir té réndé dhe njé zinxhir
té lehté, ku sekuenca aminoacide e zinxhirit té réndé pérbéhet prej sekuencés aminoacide t¢ SEQ ID NO: 93,
dhe ku sekuenca aminoacide e zinxhirit t& lehté pérbéhet prej sekuencés aminoacide té SEQ ID NO: 13.



7. Antitrupi i izoluar i cdonjérit prej pretendimeve 1-3, ku antitrupi pérfshin njé zinxhir té réndé dhe njé
zinxhir té lehté, ku sekuenca aminoacide e zinxhirit té réndé pérbéhet prej sekuencés aminoacide té SEQ ID
NO: 12, dhe ku sekuenca aminoacide e zinxhirit t& lehté pérbéhet prej sekuencés aminoacide té SEQ ID NO:
13.

8. Antitrupi i izoluar i cdonjérit prej pretendimeve té méparshme, ku antitrupi éshté bispecifik.

9. Njé kompozim farmaceutik gé pérfshin antitrupin e ¢cdonjérit prej pretendimeve 1-8 dhe njé mbartés ose
ekscipient farmaceutikisht té pranueshém.

10. Njé polinukleotid gé kodon:
- njé rajon té ndryshuesh&m té zinxhirit té réndé té antitrupit té cdonjérit prej pretendimeve 1-8 dhe njé
rajon té ndryshueshém té zinxhirit té lehté té antitrupit t& ¢cdonjérit prej pretendimeve 1-8,0se
- njé zinxhir té réndé té antitrupit t& cdonjérit prej pretendimeve 1-8 dhe njé zinxhir té lehté té
antitrupit té cdonjérit prej pretendimeve 1-8.

11. Njé vektor gé pérfshin polinukleotidin e pretendimit 10.

12. Njé gelizé pritése rekombinante gé pérfshin polinukleotidin e pretendimit 10 ose vektorin e pretendimit
11.

13. Njé metodé e prodhimit té njé antitrupi gé lidhet né ményré specifike me proteinén njerézore CTLA-4,
metoda qé pérfshin kultivimin e gelizés pritése té pretendimit 12 né ményré gé polinukleotidi té shprehet dhe
antitrupi té prodhohet.

14. Antitrupi i izoluar i c¢donjérit prej pretendimeve 1-8 ose kompozimi farmaceutik i pretendimit 9 pér
pérdorim né njé metodé té:

(a) trajtimit té kancerit; dhe/ose

(b) trajtimin e njé sémundje infektive.

(11) 9772

(97) EP3460056 / 19/08/2020

(96) 18190143.0/02/11/2010

(22) 30/10/2020

(21) AL/P/2020/740

(54) KOMPOZIME DHE METODA TERAPEUTIKE NUKLEAZE
11/03/2021

(30) 25745809 P 02/11/2009 US and 37075210 P 04/08/2010 US

(71) University of Washington

4311 11th Avenue NE, Suite 500, Seattle, WA 98105-4608, US

(72) LEDBETTER, Jeffrey, A. (University of WashingtonCenter for
Commercialization4311 11th Avenue N.E.Suite 500Seattle, WA / US, Seattle, WA 98105-



4608); HAYDEN-LEDBETTER, Martha (University of WashingtonCenter for
Commercialization4311 11th Avenue N.E.Suite 500, Seattle, WA 98105-4608); ELKON,
Keith (University of WashingtonCenter for Commercialization4311 11th Avenue N.E.Suite
500, Seattle, WA 98105-4608) ;SUN, Xizhang (University Of WashingtonCenter for
Commercialization4311 11th Avenue N.E.Suite 500, Seattle, WA 98105-4608)

(74) Krenar LOLOCI

Rr. Ibrahim Rugova, P.1/1, Kati Il, Tirané, Shqipéri (Albania)

(57) 1. Njé polipeptid gé pérfshin njé fushé té paré nukleaze, njé fushé té dyté nukleaze, dhe njé fushé Fc té
ndryshme, ku fushat e para dhe té dyta té nukleazés jané lidhur né ményré té operueshme, né ményré
opsionale me njé bashkues, te njéri-tjetri né seri per té formuar njé grup vargu, ku grupi i vargut té
sipérpermendur i fushave té nukleazés éshté lidhur né ményré té operueshme, né ményré opsionale me njé
bashkues, te secili C-terminus ose N-terminus té fushés Fc té ndryshme, ku fushat e para dhe té dyta té
nukleazés jané zgjedhur nga njé RNAse dhe njé DNase, dhe ku fusha Fc e ndryshme éshté njé fushé Fc e
ndryshme 1gG1 njerézore gé pérfshin njé zévendésues amino acid i cili ul lidhjet, krahasuar me tipin-e egér, te
njé receptor Fcy ose njé proteiné plotésuese ose t€ dyja, dhe ku polipeptidi ka njé funksion efektiv té
reduktuar né ményré oprionale zgjedhur nga grupi i pérbéré prej selected opsonization, fagocitozg, plotésojné
citotoksicitetin e varur, dhe citotoksiciteti gelizor i varur nga antitrupat.

2. Polipeptidi i pretendimit 1, ku fushat e para dhe té dyta nukleazé jané zgjedhur nga:
(a) njé RNase e njeriut, e tillé si njé RNase 1 e pankreasit té njeriut; dhe/ose

(b) Dnase e njeriut éshté zgjedhur nga grupi i pérbéré prej njé Lloji 1 té Dnase té njeriut, njé Dnase e
njeriut 1L.3, ose TREX1 e njeriut.

3. Polipeptidi i pretendimit 1 ose pretendimit 2, ku:

(a) fusha Fc e ndryshme pérfshin njé fushé té varur, njé fushé CH2 dhe njé fushé CH3; dhe/ose
(b) fusha Fc e ndryshme pérfshin njé fushé nyjé té€ modifikuar qé pérfshin té paktén njé zévendésim

amino acidi,

né ményré opsionale ku fusha nyjé e modifikuar pérfshin njé zévendésues prej njé ose mé shumé prej
cisteinave nyje me seriné, té tilla si SCC ose SSS; dhe/ose

(c) fsuha Fc e ndryshme pérfshin njé fushé té modifikuar CH2 gé pérfshin té paktén njé zévendésim,
opsionalisht ku zévendésimi éshté zgjedhur nga grupi i pérbéré prej P238S, P331S, N297S ose njé

kombinim i tyre.

4. Polipeptidi i ¢do njérit pretendim té méparshém, ku:
fusha e paré ose e dyté e nukleazés éshté bashkuar né ményré operative te fusha Fc e ndrysnme
népérmjet njé fushe lidhése, né ményré opsionale ku fusha lidhése éshté njé lidhés polipeptidi, té tillé

si njé lidhés Gly-Ser; dhe/ose



ku fusha e paré ose e dyté e nukleazés éshté bashkuar né ményré operative te N-terminusi i fushés Fc
té ndryshme, né ményré opsionale me njé lidhés; dhe/ose
ku fusha e paré ose e dyté e nukleazés éshté bashkuar né ményré operative te C-terminusi i fushés Fc

té ndryshme, né ményré opsionale me njé lidhés.

5. Polipeptidi i ¢do njérit prej pretendimeve té méparshme, ku
(a) RNase pérfshin njé sekuencé amino acide té paktén 90% identike me sekuencén amino acide té
pércaktuar né SEQ ID NO: 149 opsionalisht pa sekuencén e saj drejtuese, ose pérfshin 100 ose mé
shumé amino acide té aférta nga SEQ ID NO. 149; dhe/ose
(b) DNase pérfshin njé sekuencé amino acidi té pércaktuar né SEQ 1D NO: 139, SEQ ID NO: 142,
ose SEQ ID NO: 143, ose qé pérfshin njé sekuencé amino acide té paktén 90% identike me
sekuencén amino acide té pércaktuar né SEQ ID NO: 139, SEQ ID NO: 142, ose SEQ ID NO: 143;
dhe/ose
(c) fusha Fc e ndryshme pérfshin njé sekuencé amino acide té paktén 90%, 91%, 92%, 93%, 94%,
95%, 96%, 97% ose 98% identike me sekuencén amino acide té pércaktuar né SEQ ID NO:145, gé
pérfshin opsionalisht njé fushé té varur t& modifikuar qé pérfshin té paktén njé zévendésim amino
acid, né ményré opsionale ku fusha e varur e modifikuar pérfshin njé zévendésim prej njé ose mé
shumé prej tre cisteinave té varura me sering, té tilla
si SCC ose SSS; dhe/ose gé pérfshin opsionalisht njé ose mé shumé mutacione Fc té zgjedhur nga
P238S, P331S, K322S, dhe N279S.

6. Njé kompozim qé pérfshin polipeptidin e ¢cdonjérit prej pretendimeve té mésipérme dhe njé mbartés

farmaceutikisht t€ pranueshém.

7. Njé molekulé e acidit nukleik gé kodon polipeptidin sipas ¢donjérit prej pretendimeve 1 deri né 5.

8. Njé vektor i shprehjes rekombinant gé pérfshin molekulén e acidit nukleik sipas pretendimit 7.

9. Njé gelizé bartése e transformuar me vektorin e shprehjes rekombinant sipas pretendimit 8.

10. Nje metodé pér té béré polipeptidin e ¢cdonjérit prej pretendimeve 1 deri né 7, gé pérfshin: sigurimin e njé

gelize bartése qé pérfshin njé sekuence acidi nukleik gé kodon polipeptidin; dhe mbajtjen e qgelizés bartése

nén kushtet né té cilat polipeptidi éshté shprehur.



11. Njé polipeptid i ¢cdonjérit prej pretendimeve 1 deri né 5 pér pérdorim né njé metodé pér trajtimin ose
parandalimin e njé gjendjeje gé shogérohet me njé pérgjigje imune anormale;

opsionalisht ku gjendja éshté njé sémundje autoimune, opsionalisht eritematoza lupus sistematike (SLE) ose
opsionalisht e zgjedhur nga grupi i pérbéré prej diabetit melitus té varur-nga insulina, sklerozés sé
shuméfishté, encefalomielitit autoimun eksperimental, artritit reumatoid, artritit autoimun eksperimental,
miastenisé gravis, tiroideve, njé forme eksperimentale t& uveoretinitit, tiroideve té Hashimoto-s, miksoedemés
primare, tirotoksikozés, anemisé sé démshme, gastritit atrofik autoimun, sémundjes sé Adison-it, menopauzés
sé parakohshme, infertilitetit mashkullor, diabetit tek té miturit, sindromés Goodpasture, pemfigus vulgaris,
pemfigoidit, oftalmisé simpatetike, uveitit facogenik, anemisé hemolitike autoimune, leukopenisé idiopatike,
cirozés biliare primare, hepatitit kronik aktiv Hbs-ve, cirozés kriptogjenike, kolitit ulcerativ, sindromés sé
Sjogren-it, sklerodermés, granulomatozés sé Wegener-it, polimiozitit, dermatomiozitit, diskoidit LE,

eritematozés lupus sistematike (SLE), dhe sémundjes s¢ indit lidhor.

12. Njé polipeptid dimerik gé pérfshin polipeptidin e ¢donjérit prej pretendimeve 1-5, opsionalisht njé

homodimer.

13. Njé kompozim gé pérfshin polipeptidin dimerik té pretendimit 12 dhe njé mbartés farmaceutikisht té

pranueshém.

14. Polipeptidi i ¢do njérit prej pretendimeve 1 deri né 5, kompozimi i pretendimit 6, polipeptidi dimerik i
pretendimit 12 ose kompozimi i pretendimit 13, pér pérdorim né njé metodé té trajtimit té eritematozés lupus
sistematike (SLE).

15. Polipeptidi i ¢do njérit prej pretendimeve 1 deri né 5, kompozimi i pretendimit 6, polipeptidi dimerik i
pretendimit 12 ose kompozimi i pretendimit 13, pér pérdorim né njé metodé té trajtimit té sindromés Sjorgren's.



(11) 9780

(97) EP3226842 / 25/11/2020

(96) 15817642.0/03/12/2015

(22) 01/12/2020

(21) AL/P/2020/813

(54) KOMPOZIME ANTIKANCER

23/03/2021

(30) 14196591 05/12/2014 EP

(71) Aragon Pharmaceuticals, Inc.

10990 Wilshire Blvd, Suite 300, Los Angeles, CA 90024, US
(72) VERRECK, Geert (c/o Janssen Pharmaceutica NV, Turnhoutseweg 30, 2340 Beerse)
(74) Krenar LOLOCI

Rr. Ibrahim Rugova, P.1/1, Kati Il, Tirané, Shqipéri

(57) 1. Njé shpérndarje e ngurté gé pérfshin

NC N

= /( Y
N_
o% H

dhe njé kopolimer poli(met)acrilate.

(ARN-509)

2. Shpérndarja e ngurté sipas pretendimit 1 ku shpérndarja pérbéhet prej ARN-509 dhe njé kopolimeri

poli(met)acrilate.

3. Shpérndarja e ngurté sipas pretendimit 1 ose 2 ku raporti peshe pas peshe i ARN-509 : kopolimer

poli(met)acrilate né shpérndarjen e ngurté éshté né rangunnga 1: 1 deriné 1:5.

4. Shpérndarja e ngurté sipas pretendimit 3 ku raporti peshe pas peshe i ARN-509 : kopolimer
poli(met)acrilate né shpérndarjen e ngurté éshté 1:2.

5. Shpérndarja e ngurté sipas ¢cdonjérit prej pretendimeve té méparshme ku ARN-509 éshté e pranishme né

formén amorfe.

6. Shpérndarja e ngurté sipas ¢donjérit prej pretendimeve t&€ méparshme ku shpérndarja éshté njé tretésiré

solide.

7. Shpérndarja e ngurté sipas ¢cdonjérit prej pretendimeve té méparshme ku kopolimeri poli(met)acrilate éshté

poli(metakrilik acid-ko-etil akrilate) 1:1.



8. Shpérndarja e ngurté sipas ¢cdonjérit prej pretendimeve té€ méparshme e pérftueshme nga tharja me
spérkatje.

9. Shpérndarja e ngurté sipas ¢donjérit prej pretendimeve 1 deri né 7 e pérftueshme me nxjerrje té nxehté té
shkrirjes.

10. Njé grimcé qé pérbéhet prej njé shpérndarje té ngurté si¢ pércaktohet né ¢donjérin prej pretendimeve té
méparshme.

11. Njé grimcé gé pérfshin njé shpérndarje t& ngurté si¢ pércaktohet né cdonjérin prej pretendimeve 1 deri né
9.

12. Njé formulim farmaceutik gé pérfshin njé mbartés farmaceutikisht té pranueshém dhe njé shpérndarje té
ngurté té cdonjérit prej pretendimeve 1 deri né 9.

13. Njé formulim farmaceutik gé pérfshin njé mbartés farmaceutikisht t& pranueshém dhe njé grimcé sipas
pretendimit 10 ose 11.

14. Formulimi sipas pretendimit 12 ose 13 ku formulimi pérfshin 60 mg t& ARN-509.

15. Formulimi sipas pretendimit 12 ose 13 ku formulimi pérfshin 120 mg t¢ ARN-509.

16. Formulimi sipas pretendimit 12 ose 13 ku formulimi pérfshin 240 mg té ARN-509.

17. Formulimi sipas ¢donjérit prej pretendimeve 12 deri né 16 ku pesha e shpérndarjes sé ngurté éshté rreth 20
deri né 40 % té peshés totale té formulimit.

18. Formulimi sipas ¢donjérit prej pretendimeve 12 deri né 17 ku formulimi éshté njé tableté.

19. Formulimi sipas pretendimit 18 i cili éshté i pérshtatshém pér administrim oral.

20. Njé proces pér pérgatitjen e shpérndarjes sé ngurté sipas pretendimit 8 qé pérfshin hapat e pérzierjes sé
ARN-509 dhe njé kopolimeri poli(met)acrilate né njé tretés té pérshtatshém dhe tharjen me spérkatje
pérzierjen e pérmendur.

21. Procesi sipas pretendimit 20 ku tretési i pérshtatshém éshté njé pérzierje e diklorometanit dhe metanolit.
22. Procesi sipas pretendimit 21 ku raporti peshé:peshé i diklorometanit né metanol né pérzierje éshté 5:5.
23. Formulimi farmaceutik sipas ¢donjérit prej pretendimeve 12 deri né 19 pér pérdorim né trajtimin e
kancerit té prostatés.

24. Formulimi farmaceutik pér pérdorim sipas pretendimit 23 ku formulimi éshté pér administrim oral.

25. Njé kombinim i formulimit farmaceutik sipas ¢cdonjérit prej pretendimeve 12 deri né 19 dhe njé agjenti
antikancer tjetér.

26. Kombinimi sipas pretendimit 25 ku agjenti antikancer tjetér éshté njé frenues i biosintezés sé androgjenit.

27. Kombinimi sipas pretendimit 25 ku agjenti antikancer tjetér éshté acetati i abirateronit.

28. Kombinimi sipas ¢donjérit prej pretendimeve 25 deri né 27 qé pérfshin mé tej prednizone.



(11) 9781

(97) EP2968173 /14/10/2020

(96) 14719472.4/ 14/03/2014

(22) 01/12/2020

(21) AL/P/2020/815

(54) PERBERJET HETEROCIKLIKE DHE PERDORIMET E TYRE

23/03/2021

(30) 201361785763 P 14/03/2013 US

(71) Amgen Inc. and Cytokinetics, Inc.

1 Amgen Center Drive, Thousand Oaks, California 91320-1799, US ;280 East Grand
Avenue, South San Francisco, CA 94080, US

(72) BI, Mingda (3853 Santa Lucia Street, Simi Valley, CA 93063) ;KUEHL, Robert (23
Medau Place, San Francisco, CA 94133)

(74) Krenar LOLOGCI

Rr. Ibrahim Rugova, P.1/1, Kati Il, Tirané, Shqipéri

(57) 1. Njé formulim farmaceutik gé pérfshin:

njé kripé farmaceutikisht té pranueshme t& omecamtiv mecarbil, ose njé hidrat farmaceutikisht té pranueshém
té saj;

njé agjent kontrolli ¢lirimi;

njé agjent gé modifikon pH e zgjedhur nga grupi i pérbéré prej acidit fumarik, acidit tartarik, acidit glutamik,
dhe ¢do kombinimi té tyre;

njé mbushés; dhe

njé lubrifikant.

2. Njé formulim farmaceutik sipas Pretendimit 1, ku kripa farmaceutikisht e pranueshme e omecamtiv
mecarbil ose hidrati farmaceutikisht i pranueshém i saj éshté hidrat dihidroklorur omecamtiv mecarbil.

3. Njé formulim farmaceutik sipas Pretendimit 1 ose 2, ku agjenti ¢ modifikon pH éshté acid fumarik.

4. Njé formulim farmaceutik sipas ¢donjérit prej Pretendimeve 1-3, ku mbushési éshté zgjedhur nga
niseshteja, laktoza, manitoli, derivativét e celulozés, fosfati i kalciumit, njé sheqer, dhe ¢cdo kombinim i tyre.

5. Njé formulim farmaceutik sipas ¢donjérit prej Pretendimeve 1-4, ku agjenti i kontrollit t& clirimit pérfshin
hipromelozé qé ka njé viskozitet prej 100,000 mPa.s né pérgéndrim 2% né ujé né 20°C.

6. Njé formulim farmaceutik sipas ¢cdonjérit prej Pretendimeve 1-4, ku agjenti i kontrollit t& clirimit pérfshin
hipermelozé gé ka njé viskozitet prej 100 mPa.s né pérgéndrim 2% né ujé né 20°C.

7. Njé formulim farmaceutik sipas ¢cdonjérit prej Pretendimeve 1-4, ku agjenti i kontrollit té clirimit éshté njé
pérzierje e hipermelozés gé ka njé viskozitet prej 100,000 mPa.s né pérgéndrim 2% né ujé né 20°C and
hipermelozé gé ka njé viskozitet prej 100 mPa.s né pérgéndrim 2% né ujé né 20°C.

8. Njé formulim farmaceutik sipas ¢cdonjérit prej Pretendimeve 1-7, ku mbushési éshté njé kombinim i
celulozés mikrokristaliné dhe monohidratit laktozé.

9. Njé formulim farmaceutik sipas ¢donjérit prej Pretendimeve 1-8, ku lubrifikanti éshté magnezium stearate.



10. Njé formulim farmaceutik sipas ¢donjérit prej Pretendimeve 1-9, ku formulimi éshté né formén e njé
tablete.

11. Njé formulim farmaceutik sipas ¢donjérit prej Pretendimeve 1-10 gé pérfshin:
3-30% w/w té njé kripe farmaceutikisht té pranueshme té omecamtiv mecarbil ose njé hidrat
farmaceutkisht té pranueshém té saj;
15-35% wi/w agjent kontrolli ¢lirimi;
20-45% wiw agjent modifikues pH;
25-65% wi/w mbushés; dhe
0.1-1.0% wi/w lubrifikant.
12. Njé proces pér bérjen e njé formulimi farmaceutik sipas Pretendimit 1, gé pérfshin:
pérzierjen e njé pérzierje qé pérfshin njé kripé farmaceutkisht té pranueshme t& omecamtiv mecarbil
ose njé hidrat farmaceutikisht té pranueshém té saj, njé agjent kontrolli ¢lirimi, njé agjent modifikues
pH, dhe njé mbushés;
lubrifikimin e pérzierjes sé pérzieré duke pérdorur njé lubrifikant;
granulimin e pérbérjes sé lubrifikuar;
lubrifikimin e granulimit gé rezulton duke pérdorur lubrifikantin; dhe
kompresimin e granulimit té lubrifikuar né formén e déshiruar.

13. Nijé proces sipas Pretendimit 12, ku kripa farmaceutkisht e pranueshme e omecamtiv mecarbil ose hidrati
farmaceutikisht i pranueshém i saj éshté hidrat dihidroklorur omecamtiv mecarbil.

14. Njé formulim farmaceutik sipas ¢donjérit prej Pretendimeve 1-11 pér pérdorim né trajtimin e njé
sémundje té zgjedhur nga déshtimi akut i zemrés dhe déshtimi kronik i zemrés.

15. Njé formulim farmaceutik sipas Pretendimit 14, ku formulimi éshté pér administrim oral.
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(74) Krenar LOLOCI

Rr. Ibrahim Rugova, P.1/1, Kati Il, Tirané, Shqipéri

(57) 1. Njé agonist farnesoid X receptor (FXR) pér pérdorim pér trajtimin e infeksionit nga virusi i hepatitit
B (HBV) né njé subjekt né nevojé té tij, té zgjedhur nga grupi i pérbéré nga pérbérja e identifikuar nga
NUMRI | REGJISTRIT CAS 1192171-69-9, GW4064 i formulés

dhe acid 6 -etil-kenodeoksikolic (6ECDCA) té formulés

HC, COH

2. Agonisti famesoid X receptor (FXR) pér pérdorim sipas pretendimit 1, ku subjekti &shté infektuar me
ndonjé gjenotip té virusit té Hepatitit B duke pérfshiré gjenotipin A, B, C, ose D.

3. Agonisti famesoid X receptor (FXR) pér pérdorim sipas pretendimit 1, ku subjekti vuan nga njé infeksion
kronik HBV.

4. Agonisti famesoid X receptor (FXR) pér pérdorim sipas pretendimit 1, ku subjekti ka déshtuar t’i pérgjigjet
trajtimit t&€ méparshém pér infeksionin HBV.

5. Agonisti famesoid X receptor (FXR) pér pérdorim sipas pretendimit 4, ku trajtimi i méparshém éshté
zgjedhur nga grupi i pérbéré nga medikamente antivirale, té tilla si lamivudine (Epivir), adefovir (Hepsera),
tenofovir (Viread), telbivudine (Tizeka) dhe entecavir (Baraclude), dhe dy modulatorét e sistemit imun
interferon alfa-2a dhe PEGylated interferon alfa-2a (Pegasys) ose interferon alfa-2b (ViraferonPeg ou
Introna).

6. Agonisti farnesoid X receptor (FXR) pér pérdorim sipas pretendimit 1, ku agonisti FXR administrohet né
kombinim me njé trajtim té zgjedhur nga grupi i pérbéré nga medikamente antivirale té tilla si lamivudine
(Epivir), adefovir (Hepsera), tenofovir (Viread) telbivudine (Tizeka) dhe entecavir (Baraclude), dhe dy
modulatorét e sistemit imun interferon interferon alfa-2a dhe PEGylated interferon alfa-2a (Pegasys) dhe
interferon alfa-2b (ViraferonPeg ou Introna).
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1. (57) Njé metodé pér zvogélimin e rrymave té vrullshme té padéshiruara té shkaktuara né
njé strukturé pércuese té njé ene plazmatike té izoluar (10), ku metoda pérbéhet nga kéto
hapa:

induktimi i njé grupi té paré té rrymave té vrullshme né strukturén pérguese té enés
plazmatike té izoluar (10), dhe

transmetimi i njé plazme me fushé me konfigurim té pérmbysur (FRC) né strukturén
pércuese té enés plazmatike té izoluar (10) duke induktuar njé grup té dyté té rrymave té
vrullshme né strukturén pérguese, ku grupi i paré i rrymave té vrullshme éshté induktuar
pérpara grupit té dyté té rrymave té vrullshme dhe ka njé shpérndarje kryesisht té
barabarté dhe té kundért né shenjé me shpérndarjen e grupit té dyté té rrymave té
vrullshme me géllim pér té anuluar ndjeshém grupin e dyté té rrymave té vrullshme me
ané té induktimit té grupit té dyté té rrymave té vrullshme né strukturén pércuese;
karakterizuar né até gé

induktimi i grupit té paré té rrymave té vrullshme pérfshin njé nga:

shtimi i rrymés né mbéshtjellésit (20) rreth strukturés pércuese pak para transmetimit
té plazmés né strukturén pércjellése dhe mbajtjen e mbéshtjellésve (20) rreth strukturés
pércjellése né njé rrymé konstante pér té prodhuar grupin e paré té rrymave té vrullshme
né strukturén pércuese, ose

shtimi i rrymés dhe mbajtja né mbéshtjellésit (20) rreth strukturés pérguese né njé rrymé
konstante deri sa rrymat e vrullshme té bien né nivelin e strukturés pércuese, dhe

ndérprerja e rrymés né mbéshtjellésit (20) pér té mundésuar grupin e paré té rrymave té
vrullshme té aktivizohen né strukturat pércuese duke ruajtur fluksin magnetik pérmes
strukturave.

2. Metoda sipas pretendimit 1, ku struktura pércjellése éshté njé paret i njé ene plazmatike
té izoluar.



3. Metoda sipas pretendimit 1, ku transmetimi i plazmés FRC injekton njé fluks né
strukturén pérguese gé indukton grupin e dyté té rrymave té vrullshme né strukturén pérguese
duke reduktuar amplitudén e rrymave té vrullshme né strukturén pérguese pérséri drejt zeros.
4. Njé sistem pér zvogélimin e rrymave té vrullshme té padéshiruara té induktuara né njé
paret té enés sé izoluar (10), ku sistemi pérfshin:
njé strukturé pércuese té njé ene plazmatike té izoluar (10) gé ka njé paret dhe njé pjesé
té brendshme,
njé seksion formimi (12, 14) prané me pjesén fundore té enés (10),
njé shuméllojshméri mbéshtjellésish (20) té pozicionuar rreth enés, dhe
njé sistem kontrolli (100) té shogéruar me shuméllojshmérine e mbéshtjellésve (20) dhe
té konfiguruar pér té zbatuar metodén e pretendimit 1, ku sistemi i kontrollit (100) éshté
i konfiguruar mé tej pér té transmetuar plazmén nga seksioni i formimit (12, 14) né pjesén
e brendshme té enés (10), ku plazma e transmetuar indukton grupin e dyté té rrymave té
vrullshme né paretin e enés (10).
5. Sistemi sipas pretendimit 4, ku sistemi i kontrollit (100) konfigurohet mé tej pér té shtuar
dhe pér té mbajtur shuméllojshmérine e mbéshtjellésve (20) né njé rrymé konstante derisa té
gjitha rrymat e vrullshme né paretin e enés (10) té zvogélohen, dhe mé pas té ndérpresé
rrymén né shuméllojshmérine e mbéshtjellésve (20) pér té lejuar grupin e paré té rrymave té
vrullshme té aktivizohet né paretin e enés (10) duke ruajtur fluksin pérmes enés (10).
6. Sistemi sipas pretendimit 5, ku plazma transmetuese injekton njé fluks né paretin e enés
(10) gé indukton grupin e dyté té rrymave té vrullshme né paretin e enés (10) duke reduktuar
amplitudén e rrymave té vrullshme né paretin e enés (10) pérséri drejt zeros.
7. Sistemi sipas pretendimit 4, ku sistemi i kontrollit (100) éshté konfiguruar mé tej pér té
shtuar dhe pér té mbajtur shuméllojshmériné e mbéshtjellésve (20) né njé rrymé konstante
pér té prodhuar grupin e paré té rrymave té vrullshme né strukturén pérguese.
8. Sistemi sipas pretendimit 10, ku plazma transmetuese injekton njé fluks né paretin e enés
(10) gé indukton grupin e dyté té rrymave té vrullshme né paretin e enés (10) duke reduktuar
amplitudén e rrymave té vrullshme né paretin e enés (10) pérséri drejt zeros.
9. Metoda sipas pretendimit 1, ku struktura pércuese éshté njé paret i njé ene plazmatike té
izoluar (10) gé pérbéhet nga njé paret dhe nga njé pjesé e brendshme dhe ku hapi i induktimit
té njé grupi té paré té rrymave té vrullshme né strukturén pércuese pérbéhet nga:
induktimi i njé grupi té paré té rrymave té vrullshme né paretin e enés (10) para induktimit

té grupit té dyté té rrymave té vrullshme né paretin e enés (10).
10. Metoda sipas pretendimit 9, ku plazma transmetuese injekton njé fluks né paretin e enés

(10) gé indukton grupin e dyté té rrymave té vrullshme né paretin e enés (10) duke reduktuar
amplitudén e rrymave té vrullshme né paretin e enés (10) pérséri drejt zeros.

11. Metoda sipas pretendimit 1 ose 9, ku plazma FRC é&shté transmetuar nga seksionet e
kundérta té formimit (12, 14) qé ndodhen né pjesét e kundérta fundore té enés (10).

12. Metoda sipas pretendimit 11, pérbéhet mé tej nga hapi i formimit té plazmés FRC né
seksionet e kundérta té formimit (12, 14) dhe ku hapi i transmetimit té plazmés né ené (10)
pérfshin transmetimin e plazmés FRC né ené (10).
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(57) Njé pérbérje e Formulés (1):

HN—R3

RW

~ w
NG
\Z/

ose njé kripé farmaceutikisht e pranueshme e saj,
ku
X éshté N, Z éshté NR*, dhe Y éshté CRS; ose
X éshté NR*, Z éshté N, dhe Y éshté CR®; ose
X éshté CR®, Z éshté NR*, dhe Y éshté N; ose
X éshté CR®, Z éshté N, dhe Y éshté NR%;
R* éshté metil, etil, isopropil, hidroksietil ose metoksietil;
L, éshté njé lidhje ose njé varg hidrokarboni | pazévendésuar C16 i Saturuar ose jo i saturuar;
RW éshté opsionalisht i zévendésuar karbociklil, opsionalisht i zévendésuar heterociklil, opsionalisht
i zévendésuar aril, ose opsionalisht i zévendésuar heteroaril; me kusht gé kur L; éshté njé lidhje, RY nuk éshté
opsionalisht i zévendésuar aril, ose opsionalisht i zévendésuar heteroaril;
R3 éshté hidrogjen ose metil;
R* éshté hidrogjen ose metil;
R® éshté hidrogjen ose metil;

ku, dhe pérveg nése specifikohet ndryshe,



heterociklil ose heterociklik i referohet njé radikali prej njé sistemi unazor jo-aromatik me 3-14
elementé gé ka atome karbon unazoré dhe 1-4 heteroatome unazoré, ku secili heteroatom éshté né ményreé té
pavarur zgjedhur nga azot, oksigjen, dhe squfur;

karbociklil ose karbociklik i referohet njé radikali t& njé grupi hidrokarbon ciklik jo-aromatik qé ka
nga 3 deri né 14 atome karbon unazoré dhe zero heteroatome né sistemin unazor jo-aromatik;

aril i referohet njé radikali prej njé sistemi unazor aromatik monociklik ose policiklik gé ka 6-14
atome karbon unazoré dhe zero heteroatome té siguruar né sistemin unazor aromatik; dhe

heteroaril i referohet njé radikali prej njé sistemi unazor aromatik 4n+2 monociklik ose biciklik me
5-10 elementé gé ka atome karbon unazoré dhe 1-4 heteroatome unazoré té siguruar né sistemin unazor
aromatik, ku secili heteroatom éshté né ményré té pavarur zgjedhur nga azot, oksigjen dhe squfur;

alkil i referohet njé radikali prej njé grupi hidrokarbon té saturuar me varg té drejté ose té degézuar
gé ka nga 1 deri né 20 atome karbon;

alkenil i referohet njé radikali prej njé grupi hidrokarbon me varg té drejté ose té degézuar gé ka nga
2 deri né 20 atome karbon dhe njé ose mé shumé lidhje dyfishe karbon-karbon; dhe

alkinil i referohet njé radikali prej njé grupi hidrokarbon me varg té drejté ose té degézuar qé ka nga
2 deri né 20 atome karbon dhe njé ose mé shumé lidhje trefishe karbon-karbon;

zEvendésues opsional né njé atom karbon jané halogjen, —CN, -NO_, —N3, —-SO;H, -SOsH, —OH, —
OR#, —_ON(R™),, —N(RP?)z, —N(R")3s*X~, -N(OR®)R?, —SH, —SR®, ~SSR®, —C(=0)R?%*, —CO;H, ~CHO, —
C(OR%),, -COzR%®, ~OC(=0)R®, ~OCO,R®, —~C(=0)N(R""),, ~OC(=0)N(R""),, -NR"’C(=0)R?, —
NRPPCO,R®, ~NRP®C(=0)N(RP),, ~C(=NR*)R# —C(=NR")OR%*, —~OC(=NR")R%, ~OC(=NR*)OR, —
C(=NRP*)N(RP),, —~OC(=NRP?)N(RP?),, ~NRPPC(=NRP?)N(R??),, ~C(=O)NR®SO,R?* —NRSO,R%, —
SO,N(RM),, ~SO,R®, ~S0O,0R®, ~0SO,R®, —S(=0)R*, —~OS(=0)R#®, —Si(R¥®)3, ~OSi(R?)3 ~C(=S)N(R™),, —
C(=0)SR®, —C(=S)SR®, —~SC(=S)SR®, —SC(=0)SR®, ~OC(=0)SR®, —~SC(=0)OR®, —~SC(=0)R#, —
P(=0).R%, ~OP(=0),R®, —P(=0)(R¥), ~OP(=0)(R¥)z, ~OP(=0)(OR%),, -P(=0)2N(R™)2, —OP(=0)>N(R),,
—P(=0)(NR®®),, —~OP(=0)(NR""),, -NR"P(=0)(OR%),, ~NR®P(=0)(NR®),, ~P(R*),, —P(R%)3, ~OP(R%), —
OP(R®)3, —B(R®),, —B(OR®®),, —-BR*(OR®®), Ci_10 alkil, C1_10 perhaloalkil, C,_10 alkenil, C,_10 alkinil, Cs-10
karbociklil, heterociklil me 3-14 elementé, Cs_14 aril, dhe heteroaril me 5-14 elementg, ku secili alkil, alkenil,
alkinil, karbociklil, heterociklil, aril, dhe heteroaril &shté né ményré té pavarur i zévendésuar me 0, 1, 2, 3, 4,
ose 5 grupe RY;

ose dy hidrogjene geminale né njé atom karbon jané zévendésuar me grupin =0, =S, =NN(R);,
=NNRP*C(=0)R#®, =NNRP*C(=0)OR*, =NNR™S(=0),R*, =NR", ose =NOR*;

secili shembull i R® é&shté, né ményré té pavarur, zgjedhur nga Ci_10 alkil, C1-10 perhaloalkil, C2-10
alkenil, Co_10 alkinil, Cs_1 karbociklil, heterociklil me 3-14 elementé, Cs_14 aril, dhe heteroaril me 5-14
elementé , ose dy grupe R® jané bashkuar pér té formuar njé heterociklil me 3-14 elementé ose unazé
heteroaril me 5-14 elementé, ku secili alkil, alkenil, alkinil, karbociklil, heterociklil, aril, dhe heteroaril éshté

né ményré té pavarur i zévendésuar me 0, 1, 2, 3, 4, ose 5 grupe R%;



secili shembull i R® &sht&, né ményré té pavarur, zgjedhur nga hidrogjen, —OH, —OR®, —N(R%),, —
CN, —C(=0)R#®, —C(=O)N(R®), —-CO,R®, —SO,R*, —C(=NR*)OR®, —C(=NR*)N(R), ~SO,N(R*),, —
SOzR%, —~SO,0R, —~SOR?*, —C(=S)N(R®®),, —C(=0)SR*¢, —-C(=S)SR®¢, —P(=0),R*, —P(=0)(R*),, —
P(=0)2N(R%),, —P(=0)(NR®),, C1_10 alkil, C1-10 perhaloalkil, C,10 alkenil, C_10 alkinil, C3_10 karbociklil,
heterociklil me 3-14 elementé, Cq 14 aril, dhe heteroaril me 5-14 elementé, ose dy grupe R jané bashkuar pér
té formuar njé heterociklil me 3-14 elementé ose unazé heteroaril me 5-14 elementé, ku secili alkil, alkenil,
alkinil, karbociklil, heterociklil, aril, dhe heteroaril &shté né ményré té pavarur i zévendésuar me 0, 1, 2, 3, 4,
ose 5 grupe R

secili shembull i R éshté, né ményré té pavarur, zgjedhur nga hidrogjen, Ci_10 alkil, Ci_10
perhaloalkil, C,-10 alkenil, C,-10 alkinil, C3-10 karbociklil, heterociklil me 3-14 elementé, Ces_14 aril, dhe
heteroaril me 5-14 elementé, ose dy grupe R jané bashkuar pér té formuar njé heterociklil me 3-14 elementé
ose unazeé heteroaril me 5-14 elementé, ku secili alkil, alkenil, alkinil, karbociklil, heterociklil, aril, dhe
heteroaril éshté né ményré té pavarur i zévendésuar me 0, 1, 2, 3, 4, ose 5 grupe R%;

secili shembull i RY gsht&, né ményré té pavarur, zgjedhur nga halogjen, —CN, —NO3, —N3, ~SOzH, —
SOsH, ~OH, —OR®, —ON(R),, —N(R™)2, -N(RM)z*X", -N(OR*)R'", ~SH, —SR¢¢, ~SSR®¢, ~C(=0)Re, —~CO.H,
—COzR*, ~OC(=0)R*, —OCO,R®*, —C(=0)N(R™)2, ~OC(=0O)N(R™),, -NR"C(=0)R*¢, -NR"CO,R®*, —
NRfC(=O)N(R™,, ~C(=NR™OR®, ~OC(=NR™R®¢, ~OC(=NRMOR®¢, ~C(=NR™)N(R)2, ~OC(=NRMN(R"),,
—NR"C(=NRMN(R),,~NRTSO;R®, —SO,N(R™),, —~SO,R®*, —SO,0R%*, ~0SO;R*, —S(=0)R%, —Si(R*)3, —
0Si(R®)3, ~C(=S)N(R™),, —-C(=0)SR®*, ~C(=S)SR*®¢, —~SC(=S)SR®, —P(=0).R®, —P(=0)(R%),, ~OP(=0)(R®),,
—OP(=0)(0OR®),, C1_¢ alkil, C1_6 perhaloalkil, C,_s alkenil, C,_¢ alkinil, Cs_10 karbociklil, heterociklil me 3-10
elementé, Ce 19 aril, heteroaril me 5-10 elementé, ku secili alkil, alkenil, alkinil, karbociklil, heterociklil, aril,
dhe heteroaril &shté né ményré té pavarur i zévendésuar me 0, 1, 2, 3, 4, ose 5 grupe R%, ose dy zévendésues
geminal R mund t& bashkohen pér t& formuar =O ose =S;

secili shembull i R® &shté, né ményré té pavarur, zgjedhur nga Ci_¢ alkil, C1_¢ perhaloalkil, Cz_s
alkenil, Co_¢ alkinil, Cs_10 karbociklil, Cs_19 aril, heterociklil me 3-10 elementg, dhe heteroaril me 3-10
elementé, ku secili alkil, alkenil, alkinil, karbociklil, heterociklil, aril, dhe heteroaril éshté né ményré té
pavarur i zévendésuar me 0, 1, 2, 3, 4, ose 5 grupe R% ;

secili shembull i R &shté&, né ményré té pavarur, zgjedhur nga hidrogjen, C1 6 alkil, C1 6
perhaloalkil, C,_¢ alkenil, C._s alkinil, Cs_10 karbociklil, heterociklil me 3-10 elementé, Ce_10 aril dhe
heteroaril me 5-10 elementé, ose dy grupe R jané bashkuar pér té formuar njé heterociklil me 3-14 elementé
ose unazeé heteroaril me 5-14 elementé, ku secili alkil, alkenil, alkinil, karbociklil, heterociklil, aril, dhe
heteroaril &shté né ményré té pavarur i zévendésuar me 0, 1, 2, 3, 4, ose 5 grupe R% ; dhe

secili shembull i R éshté, né ményré té pavarur, halogjen, —CN, —NO,, —-N3, -SO2H, -SO3sH, —OH,
—0Cy6 alkil, -ON(Cy_¢ alkil), —N(C16 alkil)z, —N(Cy-¢ alkil)s*X~, -NH(C1_¢ alkil),*X~, -NH2(C1s alkil) *X-,
—NH3"X~, -N(OCy_¢ alkil)(C1s alkil), -N(OH)(Cy_¢ alkil), -NH(OH), —SH, —-SC3_¢ alkil, ~SS(C1_¢ alkil), —
C(=0)(Cy¢ alkil), -COzH, -CO2(Cy_¢ alkil), -OC(=0)(C1.s alkil), -OCO,(C1.s alkil), -C(=0)NH;, —
C(=0O)N(C1s alkil),, -OC(=0)NH(Cys alkil), -NHC(=0)( C1s alkil), -N(Cy_¢ alkil)C(=0)( C1-s alkil), —



NHCO,(C16 alkil), -NHC(=O)N(C16 alkil)z, -NHC(=O)NH(Cy_s alkil), -NHC(=O)NH,, —~C(=NH)O(C1.s
alkil),~OC(=NH)(Cy-s alkil), -OC(=NH)OC4s alkil, -C(=NH)N(C1-s alkil)2, -C(=NH)NH(Cy_6 alkil), —
C(=NH)NHz, —OC(=NH)N(Cy_s alkil)2, ~OC(NH)NH(C1_s alkil), ~OC(NH)NH,, -NHC(NH)N(Cy ¢ alkil),
~NHC(=NH)NHz, -NHSO2(C1_¢ alkil), ~SO2N(Cy16 alkil)2, ~SO.NH(C1.¢ alkil), ~SO2NH2,~S02C1_s alkil, —
S0,0C; 6 alkil, -OSO,C ¢ alkil, -SOC1 alkil, —Si(C1-¢ alkil)s, ~OSi(C1-6 alkil)s —C(=S)N(C1-s alkil)2,
C(=S)NH(Cys alkil), C(=S)NH,, —C(=0)S(C1_s alkil), -C(=S)SC1_s alkil, -SC(=S)SC1s alkil, -P(=0)(C1_s
alkil), —P(=0)(C1s alkil);, —-OP(=0)(Cys alkil),, —-OP(=0)(OCys alkil),, C1_¢ alkil, C1_¢ perhaloalkil, C>_6
alkenil, Co_¢ alkinil, Cs_10 karbociklil, Cs_10 aril, heterociklil me 3-10 elementé, heteroaril me 5-10 elementé;
ose dy zévendésues geminal R% mund té bashkohen pér t& formuar =O ose =S; ku X~ éshté njé kundérjon;
dhe

zévendésues opsional mbi njé atom azot jané hidrogjen, —OH, -OR®, —N(R),, —CN, —C(=0)R®*, —
C(=0)N(R%),, ~CO,R®, —~SO,R®, ~C(=NR")R?, —C(=NR*)OR?, ~C(=NR®)N(R);, ~SO2N(R%),, ~SO,R,
—S0,0R%, —SOR#*, —C(=S)N(R%),, —C(=0)SR*, —C(=S)SR%, —P(=0),R*®, —P(=0)(R%),, —P(=0).N(R*),, —
P(=0)(NR®),, C1-10 alkil, C1_10 perhaloalkil, Ca_10 alkenil, C2_10 alkinil, Cs_10 karbociklil, heterociklil me 3-14
elementé, Ce_14 aril, dhe heteroaril me 5-14 elementé, ose dy grupe R bashkangjitur te njé atom azot jané
bashkuar pér té formuar njé heterociklil me 3-14 elementé oseunazé heteroaril me 5-14 elementé, ku secili
alkil, alkenil, alkinil, karbociklil, heterociklil, aril, dhe heteroaril éshté né ményré té pavarur i zévendésuar me
0,1,2,3,4,0se5 grupe RY, dhe ku R®, R, Recdhe Rdd jané sic pércaktohen mé sipér.

2. Pérbérja e pretendimit 1, ku pérbérja éshté e Formulés (I1):
HN—R3
w
\
7\ K
N_ RS
I
R* I

ose njé kripé farmaceutikisht e pranueshme e saj.

3. Pérbérja e pretendimit 1, ku pérbérja éshté e Formulés (111):
HN—R3
RW
Ly N
\
p— RX

-N_ ~ 5
RN R
N i

ose njé kripé farmaceutikisht e pranueshme e saj; ose

ku pérbérja éshté e Formulés (1V):



HN—R3

RW
Ly N
\ X
jN, R
R® 'TI/N
R* v

ose njé kripé farmaceutikisht e pranueshme e saj.
4. Pérbérja e ¢do njérit prej pretendimeve 1-3, ku —L;-R" éshté opsionalisht i zévendésuar karbociklil;

pér shembull, opsionalisht i zévendésuar ciklohekzil; ku —L;-RY éshté opsionalisht i zévendésuar heterociklil;
pér shembull, opsionalisht i zévendésuar piperidine; ose ku L; éshté C;.4 alkilene dhe RW éshté opsionalisht i
zévendeésuar aril ose opsionalisht i zévendésuar heteroaril.

5. Pérbérja e pretendimit 1, ku pérbérja éshté e Formulés (V1):

XN AY

Z \
o0se njé kripé farmaceutikisht e pranueshme e saj;

ku pérbérja éshté e Formulés (VI-a):

HN—R3
AN N/\/
ok
X\Z/Y Vl-a

ose njé kripé farmaceutikisht e pranueshme e saj;



ku pérbérja éshté e Formulés (VI-b):

HN—R3
/ N
\
RX
XQY
N
Z Vi-b
ose njé kripé farmaceutikisht e pranueshme e saj;
ku pérbérja éshté e Formulés (VI-c):
HN—R3

VI-c
ose njé kripé farmaceutikisht e pranueshme e saj; ose
ku pérbérja éshté e Formulés (VI1-i):
HN—R3
N
\
RX
XQY
N7
V4 VI-i

ose njé kripé farmaceutikisht e pranueshme e saj, ku p éshté 1, 2, 3, 4, 5, ose 6;

ku Unaza A éshté opsionalisht i zévendésuar karbociklil, opsionalisht i zévendésuar heterociklil, opsionalisht i

zévendeésuar aril, ose opsionalisht i zévendésuar heteroaril.

6. Pérbérja e pretendimit 1, ku pérbérja éshté e Formulés (VI-1):
HN—R3
N
\
O
XN LY
VI-1

ose njé kripé farmaceutikisht e pranueshme e saj;



ku Unaza A éshté opsionalisht i z&vendésuar karbociklil, ose opsionalisht i zévendésuar heterociklil;

opsionalisht i zévendésuar biciklik karbociklil, ose opsionalisht i zévendésuar biciklik heterociklil.

7. Pérbérja e pretendimit 5, ku Unaza A éshté opsionalisht i zévendésuar fenil;
opsionalisht i zévendésuar heteroaril; opsionalisht i zévendésuar karbociklil; opsionalisht i zévendésuar

heterociklil; opsionalisht i z&vendésuar biciklik karbociklil; ose opsionalisht i zévendésuar biciklik

heterociklil.

8. Pérbérja e ¢do njérit prej pretendimeve 1-7, ku R® éshté metil.

9. Pérbérja e ¢do njérit prej pretendimeve 1-8, ku R* éshté metil.

10. Pérbérja e ¢do njérit prej pretendimeve 1-9, ku R® éshté hidrogjen.

11. Pérbérja e ¢do njérit prej pretendimeve 1-10, ku R* &shté metil.

12. Pérbérja e pretendimit 1, ku pérbérja éshté zgjedhur nga grupi i pérbéré prej pérbérjeve té

méposhtme ose njé kripé farmaceutikisht e pranueshme e saj:
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13. Pérbérja e pretendimit 1, ku pérbérja éshté:

HN

ose njé kripé farmaceutikisht e pranueshme e saj.

14. Pérbérja e pretendimit 1, ku pérbérja éshté:

ose njé kripé farmaceutikisht e pranueshme e saj.

15. Njé pérbérje zgjedhur nga grupi i pérbéré prej pérbérjeve té méposhtme ose njé kripé farmaceutikisht

e pranueshme e saj:



16. Njé kompozim farmaceutik gé pérfshin njé pérbérje té cdo njérit prej pretendimeve 1-12, ose njé

kripé farmaceutikisht e pranueshme e saj, dhe njé eksipient farmaceutikisht té pranueshém.

17. Njé kompozim farmaceutik qé pérfshin njé pérbérje té ¢cdo njérit prej pretendimeve 13-15, ose njé

kripé farmaceutikisht e pranueshme e saj, dhe njé eksipient farmaceutikisht té pranueshém.

18. Njé pérbérje e ¢do njérit prej pretendimeve 1-15, ose njé kripé farmaceutikisht e pranueshme e saj,
o0se njé kompozim farmaceutik i pretendimit 16, pér pérdorim né trajtimin e njé ¢rregullimi proliferativ, njé
crregullimi neurologjik, njé distrofi muskulare, njé ¢rregullimi autoimun, njé ¢rregullimi vaskular, ose njé
crregullimi metabolik.

19. Pérbérja e ¢do njérit prej pretendimeve 1-15, ose njé kripé farmaceutikisht e pranueshme e saj, ose

njé kompozim farmaceutik i pretendimit 16, pér pérdorim né trajtimin e kancerit.

20. Pérbérja e ¢do njérit prej pretendimeve 1-15, ose njé kripé farmaceutikisht e pranueshme e saj, ose
njé kompozim farmaceutik i pretendimit 16, pér pérdorim sipas pretendimit 19, ku kanceri éshté kancer gjiri,
kancer prostate, kancer mushkérie, kancer kolorektal, kancer i fshikézés, kancer i veshkave, leugemi, ose
limfoma.

21. Pérbérja e ¢do njérit prej pretendimeve 1-12, ose njé kripé farmaceutikisht e pranueshme e saj, ose
njé kompozim farmaceutik i pretendimit 16, pér pérdorim sipas pretendimit 20, ku kanceri éshté leugemi.
22. Pérbérja e ¢do njérit prej pretendimeve 1-12, ose njé kripé farmaceutikisht e pranueshme e saj, ose
njé kompozim farmaceutik i pretendimit 16, pér pérdorim sipas pretendimit 21, ku leucemia éshté leugemi
akute mielocitike.

23. Pérbérja e ¢do njérit prej pretendimeve 1-12, pér pérdorim sipas pretendimit 18-21, ku pérbérja éshté

HN

ose njé kripé farmaceutikisht e pranueshme e saj.

24, Pérbérja e pretendimit 1, ose njé kripé farmaceutikisht e pranueshme e saj, ku
X éshté CR°®, Z éshté N, dhe Y éshté NR*.



(11) 9775

(97) EP3296569 / 04/11/2020

(96) 16792390.3/13/01/2016

(22) 28/12/2020

(21) AL/P/2020/890

(54) METODA PER PRODHIMIN E AJRIT ME DENSITET-TE LARTE DHE
METODA PER PERDORIMIN E T1J

11/03/2021

(30) 2015098523 13/05/2015 JP

(71) Kobayashi, Takaitsu

3-16-33, Nekozane Urayasu-shi, Chiba 279-0004, JP

(72) Kobayashi, Takaitsu (3-16-33, Nekozane Urayasu-shi, Chiba 279-0004)

(74) Krenar LOLOCI

Rr. Ibrahim Rugova, P.1/1, Kati Il, Tirané, Shqgipéri (Albania)

(57) 1. Njé metodé pér pérdorimin, si njé gaz veprues pér njé motor me djegie té jashtme

(4), ajér me densitet-té larté (A2) té prodhuar nga
(@) furnizimi i ajrit té papérpunuar né njé mjet gjenerues té ujit gé pérmban-ajér gé
ka njé hapésiré té vulosur;
(b) pérzierja e ajrit té papérpunuar té furnizuar (A) me grimca té iméta uji (W) pér té
gjeneruar ujé-qé pérmban ajér (A1) gé ka njé presion mé té ulét se ajri i
papérpunuar (A);
(c) plotésimi i ujit-qé pérmban ajér (A1) me njé presion diferencial midis njé
presioni té ajrit té papérpunuar dhe njé presioni té ujit-qé pérmban ajér; dhe
(d) rrjedhimisht nxitja e avullimit té grimcave té iméta té ujit (W) né ujin- gé
pérmban ajér (A1) dhe zvogélimi i njé véllimi té ujit-pérmban ajér pér té prodhuar

ajér-me densitet té larté (A2).

2. Metoda pér pérdorimin e ajrit-me dendési té larté sipas Pretendimit 1, ku njé makiné

fryrje (2) pérdoret si njé mjet pér plotésimin e presionit té ujit-qé pérmban ajér (Al).

3. Metoda pér pérdorimin e ajrit-me dendési té larté sipas Pretendimit 1, ku njé kompresor
(2) pérdoret si njé mjet pér plotésimin e presionit té ujit-qé pérmban ajér.



4. Metoda pér pérdorimin e ajrit-me dendési té larté sipas pretendimit 1, ku ajri me densitet-

té larté (A2) dhe avulli (S) aplikohen njékohésisht né motorin me djegie té jashtme (4).

5. Metoda pér pérdorimin e ajrit-me dendési té larté sipas pretendimit 1, ku ajri me densitet-
té larté (A2) dhe avulli (S) aplikohen njékohésisht né motorin me djegie té jashtme (4) né

njé interval kohor.

6. Njé metodé pér pérdorim, si njé gaz suportues djegie pér njé motor me djegie té
brendshme (4), ajér me densitet-té larté (A2) té prodhuar nga
(@) furnizimi i ajrit té papérpunuar né njé mjet gjenerues té ujit gé pérmban-ajér gé
ka njé hapésiré té vulosur;
(b) pérzierja e ajrit té papérpunuar té furnizuar (A) me grimca té iméta uji (W) pér té
gjeneruar ujé-qé pérmban ajér (A1) gé ka njé presion mé té ulét se ajri i
papérpunuar (A);
(c) plotésimi i ujit-g& pérmban ajér (A1) me njé presion diferencial midis njé
presioni té ajrit té papérpunuar dhe njé presioni té ujit-qé pérmban ajér; dhe
(d) rrjedhimisht nxitja e avullimit té grimcave té iméta té ujit (W) né ujin-qé
pérmban ajér (Al) dhe zvogélimi i njé véllimi té ujit- qé pérmban ajér pér té
prodhuar ajér-me densitet té larté (A2).



(11) 9774

(97) EP3275438 / 28/10/2020

(96) 17183806.3 /28/07/2017

(22) 15/01/2021

(21) AL/P/2021/28

(54) METODAT PER PARANDALIMIN E NGJARJEVE KARDIOVASKULARE TE
POPULLATA ME RISK DISLIPIDEMIK TE MBETUR

11/03/2021

(30) 201662368245 P 29/07/2016 US and 201762462574 P 23/02/2017 US

(71) Kowa Company, Ltd.

6-29, Nishiki 3-chome, Naka-ku, Nagoya Aichi 460-8625, JP

(72) OSHIMA, Ryu (6-29, Nishiki 3-chome, Naka-ku, Nagoya Aichi 4608625) ;GORDON,
Gary (6-29, Nishiki 3-chome, Naka-ku, Nagoya Aichi 4608625)

(74) Irma Cami

Rr. "Besim Alla", Pall. "Dilo' shk.2, Ap.25, Yzberisht, Tirané

1.

(57) Njé pérbérje qé pérfshin njé sasi premafibrati me efekt terapeutik ose njé krip e tij e pranueshme
farmaceutikisht, dhe mbartés ose transportues fakultativ té pranueshém farmaceutikisht, pér pérdorim
né njé metodé pér parandalimin engjarjeve kardiovaskulare né njé pacient me njé ose mé shumé faktor
risku kardiovaskular, ku:

a) pacienti ka diabet mellitus té tipit 2.

b) pacienti kapa ngrénnjé pérgéndrim t& TG > 200 mg/dL dhe< 500 mg/dL;
c) pacienti ka njé pérgéndrim té¢ HDL-C< 40 mg/dL;

d) pacienti éshté:

i) né terapi shogéruese me statina me intensitet mesatar deri né té larté;

ii) né terapi shogéruese té uljes sé lipideve pérveg terapisé shogéruese me statina me intensitet
mesatar deri né té larté dhe ka njé pérgéndrim té LDL-C < 70 mg/dL; ose

iii) intolerant ndaj statinave dhe ka njé pérgéndrim té LDL-C < 100 mg/dL;

e) pacienti ka njé moshé té barabarté ose mé t& madhe se 50 vjec nése éshté mashkull ose 55 vjeg nése
éshté femér pa arterosklerozé sistematike, ose arterosklerozé sistematike;

f) sasia e premafibratit me efekt terapeutik osekripa e tij e pranueshme farmaceutikisht éshté 0.4 mg,
né dité té marré nga goja; dhe

g) ngjarjet kardiovaskulare zgjidhen nga infrakti i miokardit jo vdekjeprurés, goditjet ishemike jo
vdekjeprurése, shtrim né spital pér anginé té pagéndrueshme gé kérkon rivaskularizim koronar té
paplanifikua, vdekje kardiovaskulare, ose njé kombinim i saj.

Pérbérja pér pérdorim sipas pretendimit 1, ku pacienti éshté duke marré statina shogéruese > 40 mg/dita
té zgjedhura nga atorvastatina, nga rosuvastatina > 20 mg/dita, dhe nga simvastatin > 40 mg/dita.

Pérbérja pér pérdorim sipas pretendimit 1 ose 2, ku pacienti nuk ka arterosklerozé sistematike.
Pérbérja pér pérdorim sipas pretendimit 1, 2, ose 3, ku ngjarjet kardiovaskulare zgjidhen nga goditjet
ishemike jo vdekjeprurése, shtrim né spital pér anginé té pagéndrueshme qgé kérkon rivaskularizim

koronar té paplanifikua, vdekje kardiovaskulare, ose njé kombinim i saj.

Njé pérbérje gé pérfshin njé sasi premafibrati me efekt terapeutik ose njé krip e tij e pranueshme
farmaceutikisht, dhe mbartés ose transportues fakultativ té pranueshém farmaceutikisht, pér pérdorim



né trajtim té sémundjes kardiovaskulare ose parandalimin e ngjarjeve kardiovaskulare té pafavorshme te
njé pacient me diabet mellitus té tipit 2, ku pacienti ka:

a) pa ngrén njé pérgéndrim té€ TG> 200 mg/dL dhe< 500 mg/dL;
b) njé pérgéndrim té HDL-C< 40 mg/dL; dhe
c) nivel té kontrolluar té¢ LDL-C;

ku pacienti nuk ka arterosklerozé sistematike.

6.

10.

Pérbérja pér pérdorim té pretendimit 5, ku pacienti &éshté duke marré statina shoqgéruese té zgjedhura
nga atorvastatina > 40 mg/dita, nga rosuvastatina > 20 mg/dita, dhe nga simvastatin > 40 mg/dita.

Pérbérja pér pérdorim sipas pretendimit 5 ose 6, ku ngjarjet kardiovaskulare zgjidhen nga goditjet
ishemike jo vdekjeprurése, shtrim né spital pér anginé té pagéndrueshme qgé kérkon rivaskularizim
koronar té paplanifikua, vdekje kardiovaskulare, ose njé kombinim i saj.

Njé pérbérje gé pérfshin njé sasi premafibrati me efekt terapeutik ose njé krip e tij e pranueshme
farmaceutikisht, dhe mbartés ose transportues fakultativ té pranueshém farmaceutikisht, pér pérdorim
né trajtim té sémundjes kardiovaskulare ose parandalimin e ngjarjeve kardiovaskulare té pafavorshme te
njé pacient me diabet mellitus té tipit 2, ku pacienti ka:

a) pa ngrén njé pérqéndrim t&€ TG > 200 mg/dL dhe < 500 mg/dL;
b) njé pérgéndrim té HDL-C < 40 mg/dL; dhe
c) nivel té kontrolluar té LDL-C;

pacienti &shté duke marré statina shoqéruese té zgjedhura nga atorvastatina > 40 mg/dita, nga
rosuvastatina > 20 mg/dita, dhe nga simvastatin > 40 mg/dita.

Pérbérési pér pérdorim té pretendimit 8, ku pacienti nuk ka arterosklerozé sistematike.
Pérbérési pér pérdorim sipas pretendimit 8 ose 9, ku ngjarjet kardiovaskulare zgjidhen nga goditjet

ishemike jo vdekjeprurése, shtrim né spital pér anginé té pagéndrueshme qé kérkon rivaskularizim
koronar té paplanifikua, vdekje kardiovaskulare, ose njé kombinim i saj.



(11) 9778

(97) EP3527263 /28/10/2020

(96) 18215671.1/16/05/2014

(22) 21/01/2021

(21) AL/P/2021/39

(54) DERIVATE TE BIPIRAZOLIT SI FRENUESE TE JAK

12/03/2021

(30) 201361824683 P 17/05/2013 US

(71) Incyte Corporation

1801 Augustine Cut-Off, Wilmington, DE 19803, US

(72) ZHUO, Jincong (17 Forwood Drive, Garnet Valley, PA 19060); QIAN, Ding-Quan

(10 Donald Preston Drive, Newark, DE 19702); CAO, Ganfeng (10 Shadow Lane, Chadds

Ford, PA 19317); LI, Qun (10 Crompton Court, Newark, DE 19702); LI, Yun-Long (1 Pin

Oak Drive, Chadds Ford, PA 19317); MEI, Song (151 Monet Circle, Wilmington, DE

19808); PAN, Yongchun (11 Emsley Drive, Wilmington, DE 19810) ;JIA, Zhongjiang

(516 Silver Fox Road, Kennett Square, PA 19348)

(74) Ela SHOMO PANIDHA

Euromarkpat Albania LTD , Rr. Pjeter BOGDANI, P.20/4, Ap.7/5, Tirane, 100

(57) Njé komponim i Formulés |, ose njé kripé e tij farmaceutikisht e pranueshme,
pér tu pérdorur né njé metodé pér té trajtuar refuzimin e alograftit ose
sémundjen graft versus host:

N—N N—R?
R7 // RS Il?1
R9 i / R10
HN—N :
1

ku:

Cy! éshté fenil, piridil, pirimidinil, pirazinil, ose piridazinil, secili prej té
ciléve éshté opsionalisht i zévendésuar nga 1, 2, 3, ose 4 grupe té
pérzgjedhur né ményré té pavarur nga R3, R4, R®, dhe RS;

Y éshté N ose CH,;

R éshté Cuie alkil, Ci6 haloalkil, Cs.7 cikloalkil, C37 cikloalkil-C1-3 alkil,
heterocikloalkil 4-7 elementésh, heterocikloalkil-Ci-3 alkil 4-7 elementésh,
fenil, fenil-C1-3 alkil, heteroaril 5-6 elementésh ose heteroaril-Ci-3 alkil 5-6
elementésh, secili prej té ciléve éshté opsionalisht i zévendésuar me 1, 2,
ose 3 zévendésues té pérzgjedhur né ményré té pavarur nga fluoro, kloro,



Ci3 alkil, -OH, -O(Cau-3 alkil), -CN, -CF3, -CHF2, -CH2F, -NH2, -NH(Cz1-3
alkil), -N(Ca-3 alkil)2, - C(=O)N(Ca-3 alkil)2,

-C(=0O)NH(Ca-3 alkil), -C(=O)NHz2, -C(=0)O(C-3 alkil), -S(=0)2(Ca-3 alkil),
-S(=0)2(Cs-6 cikloalkil), -C(=0)(Cs-s cikloalkil), dhe -C(=0)(Ca-3 alkil);

R? éshté H ose Cis alkil; ku i pérmenduri C1-3 alkil éshté opsionalisht i
zévendésuar nga 1, 2, ose 3 zévendésues té pérzgjedhur né ményré té
pavarur nga fluoro, kloro, -OH, -O(Ci-3 alkil), -CN, -CF3z, -CHF2, - CH2F,
NHz, -NH(C1-3 alkil), dhe -N(Cz-3 alkil)2; ose

R! dhe R?, sébashku me atomin e azotit tek i cili ata jané bashkuar,
formojné njé unazé heterocikloalkili 4-, 5- ose 6-elementéshe, e cila éshté
opaionsliht e zévendésuar me 1, 2, ose 3 zévendésuesa té pérzgjedhur
né ményré té pavarur nga F, Cl, -OH, -O(Cau-3 alkil), -CN, Ci-3 alkil, C1-3
haloalkil, - NH2, -NH(C1-3 alkil), -N(Ca-3 alkil)2, -CH2CN, dhe -CH20H;

R3 éshté H, F, Cl, -CN, Cu-3 alkil, C1-3 fluoroalkil, -O(C1-3 alkil), ose -O(C1-3
fluoroalkil);

R4 éshté H, F, Cl, -CN, Cu.3 alkil, C1-3 fluoroalkil, -O(C1-3 alkil), ose -OC(Cz-
3 fluoroalkil);

RS éshté H, F, ClI, -CN, Cu-3 alkil, C1-3fluoroalkil, -O(C1-3 alkil), ose -OC(Cz-
3 fluoroalkil);

R® éshté H, F, Cl, -CN, C1-3 alkil, C1-3 fluoroalkil, -O(C1-3 alkil), ose -OC(Ca-
3 fluoroalkil);

R7 éshté H, F, Cl, C1.3 alkil, C1-3 haloalkil, -NR"R72 -NHC(=O)R7,
-C(=0O)NR?72R17® -NHS(=0)2R'"®, ose -S(=0)2NR"2R7® ku i pérmenduri
Ci-3 alkil éshté opsionalisht i zévendésuar me 1, 2, ose 3 zévendésuesa
té pérzgjedhur nga F, ClI, -CN, - CF3, -CHF2, -CH2F, -NH2, -NH(CH3),
-N(CHs)2, OH, -OCHgs, -OCFs3, -OCHF2, dhe -OCH:2F;

R8 éshté H, F, Cl, C13 alkil, ose C1-3 haloalkil;

R® éshté H, F, Cl, C13 alkil, C1-3 haloalkil, ciklopropil, -CN, -NH2, -NH(C1-3
alkil), ose - N(Ci-s alkil)2, ku i pérmenduri Ci-3 alkil &shté opsionalisht i
zévendésuar me 1, 2, ose 3 zévendésuesa té pérzgjedhur nga F, kloro, -
CN, -CF3, -CHF2, -CH2F, -NH2, dhe OH;

R0 éshté H, F, Cl, C1.3 alkil, C1-3 haloalkil, ciklopropil, -CN, -NH2, -NH(C1-
3 alkil), ose - N(Ca-3 alkil)2, ku i pérmenduri Ci-3 alkil éshté opsionalisht i
zévendésuar me 1, 2, ose 3 zévendésuesa té pérzgjedhur nga F, kloro, -
CN, -CFs3, -CHF2, -CH2F,

-NHz, dhe OH,;

RY7 éshté Ci-6 alkil, fenil ose heteroaril 5-6 elementésh, secili prej té ciléve
éshté opsionalisht i zévendésuar nga 1, 2, 3 ose 4 zévendésuesa R? té
pérzgjedhur né ményré té pavarur,;

R17a gshté H ose Ci-3 alkil;

R® @shté Ci3 alkil opsionalisht i zévendésuar me 1, 2, ose 3
zévendésuesa té pérzgjedhur nga F, kloro, -CN, -CFs, -CHF2, -CH2F, -
NHz, -NH(CHs), -N(CHs3)2, OH, -OCHs, dhe -OCF3, -OCHF2, dhe -OCH:zF;
dhe



secili R?" éshté pérzgjedhur né ményré té pavarur nga halo, -OH, NO2, -
CN, Cu-3 alkil, C2-3 alkenil, C2-3 alkinil, C1-3 haloalkil, ciano-C1-3 alkil, HO-
Ca-3 alkil, CF3-Ca-3 hidroksialkil, C1-3 alkoksi-Ci-3 alkil, C3.7 cikloalkil, Ci-3
alkoksi, Ci-3 haloalkoksi, H2N-, (Ci-s alki)NH-, (Ci-s alkil)2N-, HS-, C1-3
alkil-S-, Ci-3 alkil-S(=0)-, Ci-3 alkil-S(=0)2-, karbamil, Ci-3 alkilkarbamil,
di(Ca-3 alkil)karbamil, karboksi, Ci-3 alkil-C(=0)-, Ci-4 alkoksi-C(=0)-, Ci-3
alkil-C(=0)0O-, Ci-3 alkil-C(=O)NH-, C1-3 alkil-S(=0)2NH-,

H2N-SOz2-, Ci-3 alkil-NH-S(=0)2-, (C1-3 alkil)2N-S(=0)2-, H2N-S(=0)2NH-,
Ci-3 alkil-NHS(=0)2NH-, (Ci-3 alkil)2N-S(=0)2NH-, H2N-C(=O)NH-, Ci3
alkil-NHC(=O)NH-,

dhe (Ca-3 alkil)2N-C(=O)NH-.

2. Komponimi ose kripa pér tu pérdorur sipas pretendimit 1, ku komponimi i
Formulés | &shté njé komponim i Formulés la:

R5
|\|:‘><> wwo
Y /
N—N Xx I?I—R1
3
R7 Z R8 R R2
RQ Vi R10
/
HN—N
Ia

ose njé kripé e tij farmaceutikisht e pranueshme, ku

X éshté N ose CR* dhe
W éshté N ose CRS.

3. Komponimi ose kripa pér tu pérdorur sipas pretendimit 1, ku komponimi i
Formulés | éshté njé komponim i Formulés la:



ose nje kripe e tij farmaceutikisht e pranueshme, ku:

X éshté N ose CR%;

W éshté N ose CRS;

Y éshté N ose CH,;

R! éshté Cuis alkil, C16 haloalkil, Cs6 cikloalkil, Cs-s cikloalkil-C1-3 alkil,
heterocikloalkil 4-6 elementésh, ose heterocikloalkil-Ci-3 alkil 4-6
elementésh, secili prej té ciléve éshté opsionalisht i zévendésuar me 1, 2,
ose 3 zévendésues té pérzgjedhur né ményré té pavarur nga fluoro, kloro,
Ca-3 alkil, -OH, -O(Ca-3 alkil), -CN, -CFs, -CHF2, -CH2F, -NH2, -NH(C1-3
alkil), -N(Ca-3 alkil)2,-C(=O)N(Ca-3 alkil)z,

-C(=0O)NH(Ca-3 alkil), -C(=O)NHz2, -C(=0)O(Ca1-3 alkil), -S(=0)2(Ca1-3 alkil),
-S(=0)2(Cs-6 cikloalkyl), -C(=0O)(Cs-s cikloalkil), dhe -C(=0)(Ca-3 alkil);

R? éshté H ose Cis alkil; ku i pérmenduri C1-3 alkil éshté opsionalisht i
zévendésuar nga 1, 2, ose 3 zévendésuesa té pérzgjedhur né ményré té
pavarur nga fluoro, kloro, -OH, -O(Ci-3 alkil), -CN, -CFs, -CHF2, - CH2F,
NHz, -NH(C1-3 alkyl), dhe -N(Ca-3 alkil)2; ose

R! dhe R?, sébashku me atomin e azotit tek i cili ata jané bashkuar,
formojné njé unazé heterocikloalkil 4-, 5- ose 6-elementéshe, e cila éshté
opsionalisht e zévendésuar me 1, 2, ose 3 zévendésuesa té pérzgjedhur
né ményré té pavarur nga fluoro, -OH, -O(Cai-3 alkil), -CN, Ci-3 alkil, C1-3
haloalkil,-NH2, -NH(C1-3 alkil), -N(C1-3 alkil)2, dhe -CH2CN;

R3 éshté H, F, Cl, -CN, Cu.3 alkil, -OCFs, -CF3, ose -O(Cz1-3 alkil);

R* éshté H, F, Cl, -CN, Cu.3 alkil, ose -O(Cu1-3 alkil);

R® éshté H, F, Cl, -CN, Cu.3 alkil, ose -O(Cu1-3 alkil);

R® éshté H, F, Cl, -CN, ose Ca1.3 alkil;

R7 éshté H, F, Cl, C1.3 alkil, C1-3 haloalkil, -NR"R72 -NHC(=O)R7,
-C(=0O)NR?7aR1® -NHS(=0)2R1"®, ose -S(=0)2NR72R17® ku i pérmenduri
Ci-3 alkil éshté opsionalisht i zévendésuar me 1, 2, ose 3 zévendésuesa
té pérzgjedhur nga F, Cl, -CN, -CFs, - CHF2, -CH2F, -NHz, dhe OH,;

R8 éshté H, F, Cl, C1-3 alkil, ose C1-3 haloalkil;

R® éshté H, F, Cl, C13 alkil, C1-3 haloalkil, ciklopropil, -CN, -NH2, -NH(C1-3
alkil), ose - N(Ca1-3 alkil)2, ku i pérmenduri Ci-3 alkil &éshté opsionalisht i
zévendésuar me 1, 2, ose 3 zévendésues té pérzgjedhur nga F, kloro, -
CN, -CF3, -CHF2, -CH2F, -NH2, dhe OH;

R0 gshté H, F, Cl, C13 alkil, C1-3 haloalkil, ciklopropil, -CN, -NH2, -NH(C:1-
3 alkil), ose - N(Ca-3 alkil)2, ku i pérmenduri Ci-3 alkil éshté opsionalisht i
zévendésuar me 1, 2, ose 3 zévendésuesa té pérzgjedhur nga F, kloro, -
CN, -CFs, -CHF2, -CH2F,

-NH2, dhe OH,;

R7 éshté Cui.6 alkil, fenil ose heteroaril 5-6 elementésh, secili prej té ciléve
éshté opsionalisht i zévendésuar me 1, 2, 3 ose 4 zévendésuesa té
pérzgjedhur né ményré té pavarur nga R%’;

R'7a gshté H ose Ci-3 alkil;



4.

4, ku:

5, ku:

R® @shté Ci3 alkil opsionalisht i zévendésuar me 1, 2, ose 3
zévendésuesa té pérzgjedhur nga F, kloro, -CN, -CFs, -CHF2, -CH2F, -
NHz, dhe OH dhe

secili R?" éshté pérzgjedhur né ményré té pavarur nga halo, -OH, NO2, -
CN, Cu-3 alkil, C2-3 alkenil, C2-3 alkinil, C1-3 haloalkil, ciano-C1-3 alkil, HO-
Ca-3 alkil, CFs-Ci-3 hidroksialkil, Ci-3 alkoksi-Ci-3 alkil, Cs-7 cikloalkil, Ci1-3
alkoksi, Ci-3 haloalkoksi, H2N-, (Ci-s alki)NH-, (Ci-s alkil)2N-, HS-, Ci-3
alkil-S-, Ci-3 alkil-S(=0)-, Ci-3 alkil-S(=0)2-, karbamil, Ci-3 alkilkarbamil,
di(Ca-3 alkil)karbamil, karboksi, Ci-3 alkil-C(=0)-, Ci-4 alkoksi-C(=0)-, Ci-3
alkil-C(=0)0O-, Ci-3 alkil-C(=O)NH-, Ci-3 alkil-S(=0)2NH-, H2N-SO2-, C1-3
alkil-NH-S(=0)2-, (Ci3 alkil)aN-S(=0)2-, H2N-S(=0)2NH-, Cis alkil-
NHS(=0)2NH-, (Ci-3 alkil)2N-S(=0)2NH-, H2N-C(=O)NH-, Ci.3 alkil-
NHC(=O)NH-,

dhe (Ci-3 alkil)aN-C(=O)NH-.

Komponimi ose kripa pér tu pérdorur sipas pretendimit 3, ku:

R éshté Ci-6 alkil, C1-6 haloalkil, Cs-s cikloalkl, ose Cs.s cikloalkil-C1-3 alkil,
ku te pérmendurit C1-s alkil, Cs-6 cikloalkil, dhe Cs-s cikloalkil-C1-3 alkil, jané
secili opsionalisht té zévendésuar me 1, 2, ose 3 zévendésues té
pérzgjedhur né ményré té pavarur nga fluoro, -CFs, dhe metil;

R2 éshté H ose metil;

RS éshté H, F, ose ClI;

R* éshté H ose F;

R® éshté H ose F;

R6 éshté H ose F;

R’ éshté H, metil, etil ose HO-CH>-;

R8 éshté H ose metil;

R® éshté H, metil ose etil; dhe

R10 éshté H, metil, etil ose HO-CH>-.

Komponimi ose kripa pér tu pérdorur sipas secilit prej pretendimeve 2 deri né

a) Y éshté N; ose
b) Y éshté CH.

Komponimi ose kripa pér tu pérdorur sipas secilit prej pretendimeve 2 deri né

a) X éshté N; ose
b) X éshté CR*; ose
c) X éshté CR* dhe R* éshté H ose F.



7. Komponimi ose kripa pér tu pérdorur sipas secilit prej pretendimeve 2 deri né

a) W éshté N; ose

b) W éshté CRS; ose

c) W éshté CR® dhe R® éshté H, F, ose Cl; ose
d) W éshté CR® dhe R® éshté H ose F; ose

e) W éshté CR® dhe R® éshté H.

8. Komponimi ose kripa pér tu pérdorur sipas secilit prej pretendimeve 2 deri né
7, ku R3 éshté H ose F.

9. Komponimi ose kripa pér tu pérdorur sipas secilit prej pretendimeve 2 deri né
8, ku R® éshté H ose F.

10. Komponimi ose kripa pér tu pérdorur sipas secilit prej pretendimeve 1 deri né
9, ku:

a) R? éshté H ose metil; ose
b) R2 éshté H.

11. Komponimi ose kripa pér tu pérdorur sipas secilit prej pretendimeve 1 deri né
10, ku:

a) R! éshté Cis alkil, C1.6 haloalkil, Cs-s cikloalkil, ose Cs-s cikloalkil-C1-3
alkil, ku té pérmendurit C1-6 alkil, Cs-6 cikloalkil, dhe Cs-s cikloalkil-C1-3 alkil,
jané secili opsionalisht té zévendésuar me 1, 2, ose 3 zévendésuesa té
pérzgjedhur né ményré té pavarurnga fluoro, -CFs, dhe metil; ose

b) R! éshté izopropil, etil, 1-metilpropil, 2,2,2-trifluoro-1-metiletil, 1-
ciklopropiletil, ciklopropil, 1-trifluorometilciklopropil, 1-ciklopropil-2,2,2-
trifluoroetil, 2,2,2-trifluoroetil, ose 2,2-difluoroetil; ose

c) R!éshté izopropil, etil, 1-metilpropil, ose 2,2,2-trifluoro-1-metiletil.

12.  Komponimi ose kripa pér tu pérdorur sipas secilit prej pretendimeve 1 deri né
11, ku R” éshté H, metil, etil, ose HO-CH2-.

13.  Komponimi ose kripa pér tu pérdorur sipas secilit prej pretendimeve 1 deri né
4 dhe 6 deri né 12, ku komponimi i Formulés | éshté:

a) njé komponim i Formulés Il



II

ose njé kripé e tij farmaceutikisht e pranueshme; ose
b) komponim i Formulés IlI:

RS R
NEE——W><:> — O
o 7 e
R’ ~Z ™R8 R R2
RQ / R10
HN—N
111

ose njé kripé e tij farmaceutikisht e pranueshme; ose
c) njé komponim i Formulés IV:

R5
N /
I,\I*N ) N I?I—R1
R N\A~rt R R?

R 2 R10
HN—N

v

ose njé kripé e tij farmaceutikisht e pranueshme; ose
d) njé komponim i Formulés lla:



N= o)
N—N N—R’
R7-\~g¢ R° R R, 9
R\ ~R"
HN—é

lla

ose njé kripé e tij farmaceutikisht e pranueshme; ose
e) komponim i Formulés llla:

R RS
N= — 0
/
I;I—N ) N I,\I—R1
R3
R Z ™\, R0
/
HN—N
IMla

ose njé kripé e tij farmaceutikisht e pranueshme; ose
f) njé komponim i Formulés IVa:

R5
N= —S}_<?
/
y—N ) N v—R1
RS
R— A\ R0
/
HN—N

IVa

ose njé kripé e tij farmaceutikisht e pranueshme.

14.  Komponimi ose kripa pér tu pérdorur sipas pretendimit 1, ku komponimi éshté
pérzgjedhur nga:

5-[3-(cianometil)-3-(3’-metil-1H,1’H-4,4’-bipirazol-1-il)azetidin-1-il]-N-
[(1S)-2,2,2-trifluoro-1-metiletil]piraziné-2-karboksamid,



15.

5-[3-(cianometil)-3-(3’-metil-1H,1’H-4,4’-bipirazol-1-il)azetidin-1-il]-N-
izopropilpiraziné-2-karboksamid,
4-[3-(cianometil)-3-(3’-metil-1H,1’H-4,4’-bipirazol-1-il)azetidin-1-il]-N-
izopropilbenzamid;
4-[3-(cianometil)-3-(3’-metil-1H,1’H-4,4’-bipirazol-1-il)azetidin-1-il]-2,5-
difluoro-N-[(1S)-2,2,2-trifluoro-1-metiletiljbenzamid,;
4-[3-(1H,1’'H-4,4’-Bipirazol-1-il)-3-(cianometil)azetidin-1-il]-2,5-difluoro-N-
[(1S)-2,2,2-trifluoro-1-metiletillbenzamid;
5-[3-(cianometil)-3-(3,3’-dimetil-1H,1’'H-4,4’-bipirazol-1-il)azetidin-1-il]-N-
izopropilpiraziné-2-karboksamid;
4-[3-(cianometil)-3-(3’,5’-dimetil-1H,1’H-4,4’-bipirazol-1-il)azetidin- 1-il]-
2,5-difluoro-N-[(1S)-2,2,2-trifluoro-1-metiletil]benzamid,
5-[3-(cianometil)-3-(3’,5’-dimetil-1H,1’H-4,4’-bipirazol-1-il)azetidin-1-il]-N-
izopropilpiraziné-2-karboksamid,
5-[3-(cianometil)-3-(3’,5’-dimetil-1H,1’H-4,4’-bipirazol-1-il)azetidin-1-il]-N-
[(1S)-2,2,2-trifluoro-1-metiletil]piraziné-2-karboksamid,
5-[3-(cianometil)-3-(3-metil-1H,1’'H-4,4’-bipirazol-1-il)azetidin-1-il]-N-
izopropilpiraziné-2-karboksamid;
5-[3-(cianometil)-3-(3’-etil-1H,1’H-4,4’-bipirazol-1-il)azetidin-1-il]-N-[(1S)-
2,2,2-trifluoro-1-metiletil]piraziné-2-karboksamid;
4-{3-(cianometil)-3-[3’-(hidroksimetil)-1H,1’H-4,4’-bipirazol-1-il]azetidin-1-
il}-2,5-difluoro-N-[(1S)-2,2,2-trifluoro-1-metiletillbenzamid;
4-{3-(cianometil)-3-[3-(hidroksimetil)-3’-metil-1H,1’"H-4,4’-bipirazol-1-
ilJazetidin-1-il}-2,5-difluoro-N-[(1S)-2,2,2-trifluoro-1-metiletillbenzamid;

ose njé kripé e tij farmaceutikisht e pranueshme.

Komponimi ose kripa pér tu pérdorur sipas pretendimit 1, ku komponimi éshté
4-[3-(cianometil)-3-(3’,5’-dimetil-1H,1’H-4,4’-bipirazol-1-il)azetidin-1-il]-2,5-
difluoro-N-[(1S)-2,2,2-trifluoro-1-metiletillbenzamid, ose njé kripé e ti
farmaceutikisht e pranueshme.
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The subject of the present invention is a device in the form of a flow dynamic reactor

facility for receiving a fluid medium. The subject of the present method is the energy-
optimized production and flow dynamics treatment of at least one guided fluid eddy in a

reaction chamber.

In it, the fluid eddy is produced by putting a fluid medium into rotation in a reaction
chamber and receiving it in an outlet pipe by a directional change by means of diversion.
The outlet pipe can produce a Venturi effect. The guided volume flow of the fluid

medium, at the latest when it exits the reactor facility, forms a fluid eddy.

Conventional devices and reaction containers as well as methods for flow dynamics
treatment of fluid media are known for instance from AT 272 278, DE 195 25 920 A1, DE
101 14 936, or EP 1 294 474 B2.

In AT 272 278 and DE 101 14 936 Al, fluid media are delivered to a reaction chamber
and set into rotation by means of its geometric form. In the process, the speed of the
rotating fluid medium initially decreases because of the geometric shape of the reaction
chamber. Next, it increases again as a consequence toward the floor region at the lower
end of the reaction chamber. The fluid medium moving in rotational fashion to the floor

region of the reaction chamber is conducted at the lower end of the reaction chamber,
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counter to the former flow direction, to a longitudinal axis and steered upward. Next, it is
caught in an outlet pipe and leaves the reaction chamber while rotating, forming a hollow
eddy. In the floor region of the reaction chamber there are openings along the longitudinal
axis or in the immediate vicinity thereof. As a result, via the hollow eddy sink, which at its

core generates a negative pressure, additional fluid media can be aspirated.

In DE 195 25 920 A1, an expansion of the device of AT 272 278 is described. In it, the
fluid medium to be cleaned flows alternatingly in ascending and falling fashion through
inlet tubes communicating with one another. After that, downstream of the outlet from the
reaction chamber, the flowing fluid medium is conducted into a tube labyrinth for

sedimentation or for collecting the thickened waste products.

A disadvantage of these devices is the complicated embodiment, the unwieldiness for an
intended technical use, the lack of flexibility and adjustability of the components or parts
of the reactor facility, and the resultant poor replicability of the results. A reactor system
for fluid media is known from JPS54128060A. This system has a central inlet and radial

outlets. The system is used for sedimentation of materials.

In EP 1 294 474 B2, the reaction chamber of the reactor facility is constructed with a
heart-shaped or pear-shaped cross section. The outlet pipe, which is adjustable and
extends into the floor region, along the longitudinal axis of the reaction chamber is

embodied in the region near the mouth as a nozzle for attaining the Venturi effect.

The fluid medium is added to the reaction chamber via at least one delivery opening
located tangentially to the reaction chamber and moves, accelerated and in rotation, as a
fluid eddy in the downward flow direction around the outlet pipe. As a result of the fluid
passage, which in the lower housing region diverts the volume flow, which maintains its
absolute rotary direction, rotationally toward the longitudinal axis, a region of rotating
volume flows that rub against one another is created, each at high speeds. The result of the
relative speed attained and the pronounced friction is mechanical comminution and

destruction of entrained or dissolved substances.
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The delivery opening here is larger than the smallest cross section of the nozzle in the
region of the outlet pipe near the mouth, as a result of which a dynamic pressure is
created. Thus, along with the fluid eddy formation, which generates a vacuum in the core
of the eddy, an additional vacuum effect in the translational direction is due to of a
Venturi effect. The Venturi effect is in turn based on the Bernoulli equation pges. = po +

gcz+ pgh
, iIn which po is the static pressure, which is present on all sides in the flow;

p 2
2" is the dynamic pressure, which is equivalent to the kinetic component of the energy
with the flow speed ¢, and pgh represents the geodetic pressure component. The flow
speed c in turn results from the product of the angular speed ® having the radius r, which
extends in longitudinal section from the outermost point of the reaction chamber toward
the outer wall of the outlet pipe (¢ = ® - r). The angular speed ® below is also equivalent

to the rotary speed of the fluid medium.

Furthermore, because of the high centrifugal force and because of the friction, the
structure of the fluid medium varies such that in the case of liquid fluid media, a change in
the surface tension and a viscosity ensues. In this state, the fluid medium enters, rotating,
into the inlet opening of the outlet pipe. As a result, an eddy flow develops, with an eddy
core at high speed, which because of the laws of flow dynamics generates a vacuum in its
middle. The nozzle for attaining the Venturi effect, which is present in the lower region
near the mouth of the outlet pipe, causes this vacuum region, given equivalent flow speed,
to be superimposed and thus intensified by the generation of an additional vacuum. The
resultant negative pressure can according to Bernoulli’s equation amount to absolutely <
10 mbar. By means of pressure and negative pressure as well as the associated eddy
formation, very high mechanical forces in the fluid medium are liberated. They cause a
change in the structure of the fluid medium, to the extent of a slight surface tension.

Organic components entrained in the fluid medium, such as bacteria and germs, burst

open mechanically because of their own internal cellular pressure (turgor) in the negative-



104
3503995

pressure range of a nozzle. The organic residues are carried through the altered pressure
region to a chemical reaction, based on the thermal state equation of ideal gases, p -V =m
-R - T. Entrained strains can be carried to reaction, depending on the necessary reaction
enthalpy, in the negative-pressure range. The result is oxidation of the fluid medium with
oxidation means such as oxygen or by means of aspirated oxygen from the ambient air.
This happens as a function of the energy input in the system with other oxidizable
substances as well — however, there, a limit is set physically in accordance with the

thermal state equation of ideal gases.

In EP 1 294 474 B2 and DE 195 25 920 A1, the reaction chamber is embodied
geometrically such that the rotating fluid medium experiences an acceleration by tapering
of the reaction chamber in the flow direction from the delivery opening to the fluid

passage and finally to the lower region, near the mouth, of the outlet pipe.

A disadvantage of these inventions is the high amount of energy required to put the fluid
medium into rotation, which has to do with the form and embodiment of the reaction
chamber. Associated with this is the poor commercial value for generating the negative
pressure and what, despite a surprisingly good mode of operation, is a limited enthalpy
input to the reaction of chemical compounds or organic strains without their own cellular

pressure (turgor), as is the case with yeasts and fungi, for example.

In the method, and the associated facility embodiment, described in EP 1 294 474 B2, for
producing the rotation of the fluid medium considerable quantities of flow energy are
needed, since losses occur from unwanted eddies that arise because of fluid friction in the

reaction chamber.

The losses of flow energy can amount to more than 20%. In the for instance available

input-side pump pressure of 6 bar, in the entire reactor facility, depending on the facility
embodiment, only 2 to 3 bar are available on the outlet side. If furthermore one observes
that at least 1 bar is needed to generate the negative pressure in a nozzle for attaining the

Venturi effect, and pressure is also needed on the surfaces because of fluid friction, the
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pressure losses from fluid friction range from at least 20-30%. Furthermore, as a result of
the unwanted eddies, major cavitation regions occur in the reaction chamber. The eddies
can lead to unwanted abrasion of the walls of the reaction chamber as well as to
destruction of regions of the reaction chamber or the nozzle, as the mechanically weakest

member.

The present invention has the object of proposing an advantageous device as well as an
advantageous method for operating this device, which reduce the losses of flow energy in
the reaction chamber, specifically by means of a geometric and rotationally symmetrical
design, optimized in terms of flow, of the reaction chamber as far as the inlet opening of
the outlet pipe. Furthermore, by means of the device of the invention, with the same
energy consumption a greater acceleration of the fluid medium in the reaction chamber is
to be attained. In addition, the formation of unwanted eddies, generated by fluid friction,

in the reaction chamber is to be reduced.

As a result of the varying pressure conditions in the reaction chamber based on eddy
formations, it is intended by the proposed method that the breakdown sought and the
mechanical destruction and comminution of foreign substances dissolved in the fluid
medium will be effected more efficiently because of the available frictional and
centrifugal forces.

As a result, fluid media are to be cleaned and processed faster, more economically, in a

more space-saving and environmentally friendly way, and with greater power.

It is furthermore an object of the invention to use the device and the method of the

invention as well as a device for performing the method.

This object is attained with the features recited in claims 1 and 10. Advantageous features
of the device of the invention, the method of the invention, and the use of the invention,

are recited in claims 2 through 9 and 11 through 13.
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According to the invention, the object is attained by a reactor facility for flow dynamics

treatment of fluid media based on mechanical, physical, and chemical processes.

The object is furthermore attained by a flow dynamic reactor facility for receiving a fluid
medium for producing at least one guided fluid eddy. The reactor facility includes a
housing and an outlet pipe, and the housing, by means of the inner walls in contact with
the fluid, forms a fluid-carrying hollow chamber that is rotationally symmetrical about a
longitudinal axis and that will hereinafter be called a reaction chamber. The reaction
chamber is split in the flow direction of the fluid medium into an upper and a lower part.
The upper part of the reaction chamber has a top face, a bottom face, and a transition
region from the top to the bottom face. Furthermore, the upper part of the reaction
chamber in the transition region from the top to the bottom face has a maximum radius,
specifically with reference to the outer wall of the outlet pipe. In the transition region from
the top face to the bottom face, there is at least one delivery opening, located tangentially
to the jacket face of the upper part of the reaction chamber, specifically with a fluid inlet
region adjoining in the flow direction. The top and bottom face each have a setting angle
to the longitudinal axis of 80° to 115°. The lower part of the reaction chamber extends in
the flow direction at a spacing z from the transition from the bottom face to the lower
boundary of a curved floor region. In this floor region, there is a geometrically ascending-
shaped fluid passage, which diverts the fluid medium into an inlet opening of the outlet
pipe. Furthermore, the outlet pipe coincides in its longitudinal axis with the longitudinal
axis of the rotationally symmetrical reaction chamber. The inlet opening of the outlet pipe
is located at a spacing a to what in the flow direction is the lower boundary of the curved

floor region.

A fluid medium is introduced into the reaction chamber. Fluid media and fluids in the
sense of the invention are liquid and/or gaseous substances and/or mixtures of liquid

and/or gaseous substances.

Preferably, the fluid medium is a liquid. In one embodiment, at least one pure liquid is

delivered as a fluid medium to the reactor facility. In a further embodiment, more than one



107
3503995

liquid is delivered as a fluid medium to the reactor facility. Especially preferably, the fluid
medium is an aqueous liquid or aqueous solution, or in other words contains water.

In a further embodiment, a mixture of at least one liquid and at least one gas is delivered
to the reactor facility. In a further embodiment, more than one mixture of at least one

liquid and at least one gas is delivered to the reactor facility.

In an alternative embodiment of the invention, at least and exclusively one gaseous
substance or one gaseous mixture is treated, as a fluid medium, in the reactor facility. In a

particular embodiment, at least one gas is delivered to the reactor facility.

In the reaction chamber, the at least one guided fluid medium or the at least one guided
fluid eddy formed is treated using flow dynamics. The term flow dynamics treatment of
the fluid medium in the flow dynamic reactor facility of the invention is understood to
mean that the fluid medium is guided as a volume flow via at least one delivery opening
and one fluid inlet region, adjoining it in the flow direction, into the reactor facility. The
flow direction always refers to that of the fluid medium. As a result of the geometry and
design of the reaction chamber, at least one guided fluid eddy is formed. This is done with
an eddy eversion of the at least one fluid eddy and the burst open of organic components,
dissolved in the fluid medium, with internal cellular pressure (turgor). The at least one
guided fluid eddy generated is thus treated using flow dynamics in the reactor facility, and

in the process is processed, cleaned and disinfected.

The flow dynamics treatment of the at least one guided fluid eddy is achieved by means
of the reactor facility of the invention and method of the invention for operating that
reactor facility. As a result of the flow dynamics treatment of the at least one fluid eddy
generated, the conversion and/or mechanical and physical destruction and/or radicalization
of chemical substances or microorganisms present in the fluid medium preferably takes

place.

By the geometry and design of the reactor facility of the invention, and in particular of the

reaction chamber, and very particularly of the upper part of the reaction chamber, it is
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advantageous that less energy needs to be employed, or flow energy is saved and less
pressure is needed in order to accelerate a fluid medium. On the other hand, for the same
energy consumption, higher rotary speeds of the fluid medium and thus a greater
acceleration and efficiency of the reactor facility are ensured. It is on this that the
improved method of the invention is based regarding the destruction and comminution of
germs, for example, since a greater rotary speed of the fluid eddy is brought about in the

reactor facility of the invention.

The reactor facility includes a plurality of components and parts, such as a housing and an

outlet pipe, which will be discussed in greater detail below.

The housing consists of a stable material and a body that is hollow in the interior. The
housing, by means of the inner walls in contact with fluid, forms a hollow chamber that is
rotationally symmetrical about a pivot axis and that will hereinafter be called the reaction
chamber. The reaction chamber is thus rotationally symmetrical to the pivot axis. The
pivot axis of the reaction chamber will hereinafter be called the longitudinal axis.

All the details recited below regarding the components and parts of the reactor facility
refer always to one-half of the reactor facility in longitudinal section. The construction of
the second half of the reactor facility on the other side of the longitudinal axis is, however,
the same, since the reactor facility is embodied mirror-symmetrically in longitudinal

section.

The outer walls of the housing can assume an arbitrary geometrical form. Preferably, the

housing is embodied rotationally symmetrically.

In longitudinal section of the reactor facility, an imaginary center plane is located
horizontally (that is, perpendicularly to the longitudinal axis). In one embodiment, the
center plane extends through the upper part of the housing and of the reaction chamber. In
a further embodiment, the center plane extends through the upper part of the housing and

the reaction chamber. In a preferred embodiment, the center plane extends through the
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center points of the fluid inlet region that in the flow direction adjoins the at least one

delivery opening.

The housing, in the installed state, is split relative to this center plane into an upper part
and a lower part. The upper part of the housing in the installed state is located above the
center plane, and the lower part of the housing is attached below the center plane in the

flow direction of the fluid medium.

The term flow direction of the fluid medium is understood to be the flow direction of the
fluid medium guided into the reactor facility. In the installed state, at the lower boundary
of the floor region of what in the installed state is the lower part of the reaction chamber,
the fluid medium flows downward and at the fluid passage is diverted upward (contrary to
its original direction) into the inlet opening of the outlet pipe. In one embodiment, the
fluid medium leaves the reactor facility through the outlet opening of the outlet pipe, at a
higher point in the installed state than where it entered the reactor facility through the at
least one delivery opening.

In one embodiment, the housing includes at least two openings. The at least two openings
include one opening for an inlet pipe for the medium inflow and one opening, located in
the upper part of the housing centrally along the longitudinal axis, for an outlet pipe for
the medium outflow. In a further, especially preferred embodiment, the housing
furthermore also more than one opening for a plurality of inlet pipes and media inflows,

for instance, two, three, four or more openings.

In a further preferred embodiment, the housing includes a further opening. This opening
represents an opening, located centrally along the longitudinal axis, in the installed state in

the lowermost part of the housing for introducing a fluid passage.

Advantageously, the housing has at least one opening for the outlet pipe, at least one

opening for introducing a fluid passage, and at least one opening for an inlet pipe.
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As a result, more than one fluid medium can be conducted into the upper part of the
reaction chamber, and less force is used for introducing the volume flows into the reaction
chamber. The volume flows can derive from the pipelines of a main inlet or multiple inlet
lines. The volume flows can furthermore consist of the same fluid medium, or different

fluid media.

The reaction chamber can assume various geometries. In a very particularly preferred

embodiment, the reaction chamber is formed rotationally symmetrically.

The reaction chamber that is rotationally symmetrical about a longitudinal axis is shaped
by the inner walls of the housing. In one embodiment, the inner walls of the housing are in
contact with the fluid medium. The inner walls of the housing that are in contact with the
fluid medium will hereinafter be called walls of the fluid-carrying reaction chamber. The
reaction chamber is split, in the flow direction of the fluid medium, into an upper part and

a lower part.

The reaction chamber receives the fluid medium that is flowing in through the at least one
delivery opening. The fluid medium is conducted as a flow, hereinafter also called volume
flow, through the at least one delivery opening into a fluid inlet region in the upper part of
the rotationally symmetrical, fluid-carrying reaction chamber and in its further course
forms a fluid eddy.

The choice of flow speed depends on the particular properties of the fluid medium and
can be ascertained from the strength of the covalent bond and/or the consistency of the
molecules.

Advantageously, a high speed is chosen for introducing the fluid medium into the upper

part of the reaction chamber.

Since the reaction chamber is formed by the inner walls, in contact with the fluid, of the
housing, it, analogously to the housing, also has the openings of the housing. The reaction

chamber therefore includes at least two openings: one opening for the inlet pipe, which in
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section with the jacket face of the upper part of the reaction chamber forms a tangentially
located delivery opening for the medium inflow, and one opening in the upper part of the
reaction chamber along the opening located centrally for the outlet pipe to the media exit.
In a further especially preferred embodiment, the reaction chamber furthermore has more

than one delivery opening, for instance two, three, four or more delivery openings.

The reaction chamber and the openings for the media flow and for the media exit are
designed and located relative to one another in such a way that in the fluid medium to be
treated, upon flowing through the reaction chamber from the at least one delivery opening
to the outlet opening, the greatest possible shear stresses are produced by friction of the

individual flow layers with one another and with the walls of the reaction chamber.

In a preferred embodiment, the reaction chamber has a further opening. This opening
represents an opening, located centrally to the longitudinal axis, on the lower boundary of

the floor region of the reaction chamber for introducing a fluid passage.

Very preferably, the reaction chamber has at least one opening for the outlet pipe, at least

one opening for introducing a fluid passage, and at least one delivery opening.

Preferably, the reaction chamber has two delivery openings. As a result, preferably two or
more than two volume flows are introduced into the reaction chamber. The speed of the
volume flows here should be selected such that from a flow technology standpoint a
turbulent boundary layer can develop and that the volume flows have a high speed
difference. Preferably, a combination of translational motion and simultaneous rotary

motion is chosen such that the volume flows touch one another.

In one embodiment, all the walls of the reaction chamber are in contact with the fluid
medium introduced through the at least one delivery opening. In an alternative
embodiment, only a portion of the walls of the reaction chamber are in contact with the

fluid medium introduced through the at least delivery opening.
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The reaction chamber in the installed state is split along the longitudinal axis in the flow
direction into an upper part and a lower part, which are each rotationally symmetrical.
According to the invention, the upper part of the reaction chamber is understood to be that
part in which the fluid medium is introduced through the at least one delivery opening.
The upper part of the reaction chamber, viewed along a center plane, extends from the at

least one delivery opening for the medium inflow to an outer wall of the outlet pipe.

In one embodiment, the upper part of the reaction chamber has a top face and a bottom

face, which are each formed by the walls of the reaction chamber.

The top face includes the surface that from the wall of the upper reaction chamber
extends from the upper region, in the installed state, of the at least one delivery opening
and the adjoining fluid inlet region, to the termination with the outer wall of the outlet
pipe. The bottom face is formed by the wall of the upper reaction chamber and includes
the surface which extends from what in the installed state is the lower region of the at least
one delivery opening and the adjoining fluid inlet region to the lower part of the reaction

chamber.

Preferably, the spacing which extends from the bottom face of the upper part of the
reaction chamber to the outer wall of the outlet pipe along a plane parallel to the center
plane is defined as the radius. Furthermore, the disadvantageous pressure losses in EP 1
294 474 B2 are circumvented because in the present invention, the radius in the flow
direction remains constant or decreases continuously. In a preferred embodiment, r is

markedly greater than the spacing b between the bottom and the top face.

Furthermore, the upper part of the reaction chamber has a transition region from the top
face to the bottom face. Preferably, the transition region from the top to the bottom face in
longitudinal section of the reactor facility represents a circular sector or ellipsoid sector. In
a further embodiment, the transition region can have different geometric forms from the

top face to the bottom face. The transition region from the top to the bottom face
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furthermore, in longitudinal section of the reactor facility, represents the farthest point of

the reaction chamber away from the outer wall of the outlet pipe.

The spacing from the transition region from the top face to the bottom face in the upper
part of the reaction chamber to the outer wall of the outlet pipe along the center plane
represents the maximum radius of the reaction chamber and will hereinafter be called the
maximum radius rmax. Here, rmax in one embodiment extends along the center plane, that
is, from the transition region between the top and bottom face of the upper part of the
reaction chamber through the center point of the fluid inlet region to the outer wall of the
outlet pipe. In accordance with Bernoulli’s equation and the principles of eddies, the vapor
pressure of the fluid medium in the vicinity of rmax Rotary momentum formula L = ricr

with the mass flow 7z cannot be achieved via the attained angular or rotary speed. For the

mass flow, riz = V - p applies, where v represents the volumetric flow and p represents
the density of the fluid medium. For a constant mass flow 7z and a constant rotary
momentum L, again, the rotary speeds and thus the angular speed  of the fluid medium

ascend markedly upon a reduction of rmax.

Preferably, the upper part of the reaction chamber in the transition region from the top
face to the bottom face has at least one delivery opening, entering tangentially to the cross
section of the jacket face of the upper part of the reaction chamber, as a result through

which delivery opening the fluid medium is conducted into the reaction chamber.

In a preferred embodiment, the at least one delivery opening is thus located at the most
pronounced spacing rmax Of the upper part of the reaction chamber between the transition
region between the top and bottom face and the outer wall of the outlet pipe is located
along the center plane, as a result of which advantageously a longer acceleration path for

the fluid medium is furnished in the upper part of the reaction chamber.

The at least one delivery opening is adjoined in the flow direction of the fluid medium by
a fluid inlet region in the upper part of the reaction chamber, which region, preferably in

longitudinal section of the reactor facility, has a circular surface with a diameter d..
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In a preferred embodiment, the top face and the bottom face of the upper part the reaction
chamber, in the flow direction from the transition region from the top to the bottom face
up to the transition of the bottom face with the lower part of the reaction chamber, have a
maximally constant spacing b from one another. The maximally constant spacing b of the
top to the bottom face to one another is preferably here from one to three times the
diameter d; of the fluid inlet region (b < 3 d;). If the spacing b is constant, then the
constant spacing b is simultaneously equivalent to the maximum spacing bmax between the

top and bottom face (viewed in longitudinal section of the reactor facility).

Very preferably, for an advantageous acceleration of the fluid medium, the constant
spacing of the top to the bottom face is equivalent to the single diameter d, of the fluid
inlet region (b = d;), as a result of which the upper part of the reaction chamber represents
a relatively slender and flat region for the inflowing fluid medium. In the case, the upper
part of the reaction chamber in longitudinal section of the reactor facility has a disklike or

platelike appearance.

In an alternative preferred embodiment, the top and bottom face in the flow direction of
the fluid medium, from the transition region from the top to the bottom face to a transition
of the bottom face to the lower part of the reaction chamber, have a decreasing spacing b
from one another. Preferably, the spacing b in the flow direction of the fluid medium
decreases continuously in the direction of the outlet pipe. The spacing of the top to the
bottom face at the at least one delivery opening and at the fluid inlet region adjoining it in
the flow direction is maximal (bmax) and preferably equivalent to from one to three times
the diameter d; of the fluid inlet region (bmax < 3 d;). Preferably, the spacing of the top face
to the bottom face at the at least one delivery opening and at the fluid inlet region
adjoining it in the flow direction is equivalent to the single diameter d, of the fluid inlet
region (b = d;). With the decreasing spacing b, an imaginary intermediate plane extends
through the center point of the fluid in the region parallel to the top face of the upper part
of the reaction chamber.
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As a result of the decreasing spacing b, a greater acceleration, based on the principle of
rotary momentum, of the introduced fluid medium is advantageously achieved.

Furthermore, this additional narrowing of the upper part of the reaction chamber leads to

an increased viscosity of the fluid medium, E=V/b V jsthe volume flow and b is the

spacing between the top and bottom face.

The continuity equation for the volume flow states that a volume flow in a line is always
constant. This does not change even if the cross section of the line changes. This is called
the Venturi effect and forms the basis for Bernoulli’s Law. Based on the continuity

equation ¥ = ¢ - 4 (with the volume flow V' the mean flow speed ¢ and the cross
sectional area A at the point being observed), the mean flow speed increases with

decreasing cross-sectional area, resulting in an increase in the rotary momentum.

If the fluid inlet region is seen as a flow plane bo, then the flow plane by below or
following it in longitudinal section with the radius r from the outermost point of the
reaction chamber to the outer wall of the outlet pipe of this ensuing flow plane by, should
be selected such that the resultant angular speed w1 is at least 1.5 times higher than the

angular speed wo at the fluid inlet region.

Preferably, the upper parts of the reaction chamber in plane view is a circular disk or has

the shape of a plate.

According to the invention, the top and bottom faces have a setting angle of 80° to 115°,
preferably from 90° to 110°, and especially preferably of 90°.

The setting angle refers to the angle which, viewed in longitudinal section in the installed

state, is established relative to the longitudinal axis of the reaction chamber.

The setting angle at o = 90° is established from the center plane to the longitudinal axis;
the center plane extends through the center points of the fluid inlet region. This applies

both to a constant spacing b between the top and bottom faces (the center plane then
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extends parallel to them both and to a decreasing spacing b between the top and bottom
faces. The setting angle at « = 90° always refers to the angle, established in the installed
state, below the center plane; that is, from the center plane to the longitudinal axis of the
reaction chamber. To that end, the section of the longitudinal axis with the center plane
represents a Cartesian coordinate system. The setting angle « = 90° thus always refers to

the third and/or fourth quadrant of the Cartesian coordinate system.

The setting angle o > 90° or & < 90° are established from the imaginary intermediate
plane to the longitudinal axis; the imaginary intermediate plane extends through the center
points of the fluid inlet region and parallel to the top face of the upper part of the reaction
chamber. This is applies both to a spacing b that remains constant between the top and
bottom face (the imaginary intermediate plane then extends parallel to both) and to a
decreasing spacing b between the top and bottom face. The setting angle a > 90° or a <
90° always refer to the angle, established in the installed state, below the imaginary
intermediate plane, that is, from the imaginary center plane to the longitudinal axis of the
reaction chamber. At a setting angle a« < 90°, somewhat more pressure is needed than for «
> 90°. At a setting angle « > 90°, the introduced fluid medium has an inflow direction into

the reaction chamber that drops downward in the flow direction.

At a setting angle of a = 90°, the introduced fluid medium remains on one level, and only
upon a transition to the lower part of the reaction chamber does a dropping motion in the
flow direction ensue. The spacing b, a setting angle of a = 90°, is equivalent to the height

of the upper part of the reaction chamber in the installed position.

In one embodiment, the setting angle a for both halves of the reactor facility (that is, to
the left and right of the longitudinal axis) in longitudinal section has the same values.
Preferably, the structure] of the second half of the reactor facility on the other side of the
longitudinal axis is the same, since the reactor facility is constructed mirror-symmetrically
in longitudinal section. In an alternative embodiment, the values of the setting angle « on

the two halves of the reactor facility in longitudinal section differ.
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As a result of the rotationally symmetrical platelike or cuplike form, according to the
invention, of the upper part of the reaction chamber in longitudinal section of the reactor
facility, the properties and achievements of the flow dynamics treatment of fluid media,
which in the reaction chamber have pronounced friction of the fluid medium up to the
fluid passage, are sharply improved. The disadvantages of the fluid eddy formation in the
heart-shaped reactor facility, as disclosed for example in EP 1 294 474 B2, are reduced or

eliminated entirely.

The lower part of the reaction chamber is understood to be that part which in the installed
state and in the flow direction of the fluid medium follows the upper part of the reaction
chamber and is formed by the inner walls, on the fluid contact side, of the lower part of
the housing.

The lower part of the reaction chamber has a bottom face which adjoins the bottom face

of the upper part of the reaction chamber.

The bottom face of the lower part of the reaction chamber begins at the point at which the
spacing b between the top and bottom face of the upper part of the reaction chamber is no
longer constant or decreases but instead becomes greater. Hereinafter, this point will be
described as the transition of the bottom face of the lower part of the reaction chamber.
The transition of the bottom face of the lower part of the reaction chamber here includes
only the bottom face coming from the upper part of the reaction chamber, but not any top
face anymore, since the top face already opens into the upper part of the reaction chamber
in the outer wall of the outlet pipe.

The spacing which extends from the outer wall of the outlet pipe at the beginning of the
transition of the bottom face of the lower part of the reaction chamber in the flow direction
is equivalent to the radius rs. Here, r3 can never reach or exceed the radius ry or the

maximum radius rmax Of the upper part of the reaction chamber.
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In a preferred embodiment, ry is at least twice as large as the diameter d; of the fluid inlet
region (r1 > % d;). In a very particularly preferred embodiment, r1 is at least greater than
the sum of the diameter d; of the fluid inlet region and the spacing rs from the transition of
the bottom face of the lower part of the reaction chamber to the outer wall of the outlet

pipe (r1>d; + r3).

In one embodiment, the transition of the bottom face of the lower part of the reaction
chamber assumes an arbitrary contour. In a preferred embodiment, the transition of the
bottom face of the lower part of the reaction chamber assumes a curvature. In a further
embodiment, the transition of the bottom face of the lower part of the reaction chamber
deviates abruptly away from the bottom face of the upper part of the reaction chamber
toward the longitudinal axis.

In one embodiment, the lower part of the reaction chamber in the flow direction of the
fluid medium has a spacing from the outer wall of the outlet pipe that decreases from a
transition of the bottom face of the lower part of the reaction chamber to the floor region

of the lower part of the reaction chamber.

Preferably, the decreasing spacing is continuous. Advantageously, the fluid medium is as

a result accelerated faster, and fewer pressure losses occur in the reaction chamber.

In an alternative embodiment, the lower part of the reaction chamber in the flow direction
of the fluid medium has a spacing that decreases abruptly from the transition of the bottom
face to the floor region toward the outer wall of the outlet pipe.

The lower part of the reaction chamber extends in the flow direction of the fluid medium
from the transition of the bottom face of the lower part of the reaction chamber to a lower
boundary of the floor region.

The floor region of the lower part of the reaction chamber forms the lower boundary, in

the installed state, of the lower part of the reaction chamber and continues as a wall from
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the transition of the bottom face of the lower part of the reaction chamber onward.

In one embodiment, the floor region in the flow direction of the fluid medium begins at a

curvature of the transition of the bottom face of the lower part of the reaction chamber.

In one embodiment, the wall of the floor region of the lower part of the reaction chamber
assumes an arbitrary contour. Preferably, the floor region is curved. Especially preferably,
the floor region is curved in concave fashion. The term “concave curvature” is understood
here to mean a bulge projecting in longitudinal section outward, that is, downward in the
installed state. In an alternative embodiment, the floor region is designed as a paraboloid.
In a further alternative embodiment, the floor region has a different contour, such as an

angular contour.

As a result of the preferred curved floor region, the course of the walls of the lower part
of the reaction chamber is reversed, and the fluid medium is diverted in its flow direction.
Advantageously, the majority of the components to be treated in the fluid medium, such as

organic components, are made to burst open because of the diversion of the fluid eddy.

The curved floor region of the lower part of the reaction chamber in the installed state
includes a lower boundary, which extends along the lower region of the lower part of the

reaction chamber.

The spacing in which the lower part of the reaction chamber extends from the transition
of the bottom face of the lower part of the reaction chamber to the lower boundary of the
curved floor region is called the spacing z. In other words, the spacing is defined from that
point at which the spacing b between the top and bottom face of the upper part of the

reaction chamber is no longer constant or decreases, but instead becomes greater.

In one embodiment, the spacing z is variable. In a preferred embodiment, the spacing z
amounts to at least half the diameter d, of the fluid inlet region (z > %2 d,), in order

advantageously to generate friction inside the fluid eddy.
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In one embodiment, in the lower boundary of the floor region of the lower part of the
reaction chamber, a geometrically ascending fluid passage is inserted, the longitudinal
axis of which coincides with the longitudinal axis of the rotationally symmetrical reaction
chamber. In the case of an inserted fluid passage, the contour of the lower part of the
reaction chamber extends from the lower boundary of the floor region continuously to the

fluid passage, or its eversion.

The at least one delivery opening is located in the upper part of the reaction chamber.
Because of the at least one delivery opening, the media inflow thus takes place into the

upper part of the reaction chamber.

Preferably, the housing has at least one opening for an inlet pipe, as a result of which the
fluid medium in at least one inlet pipe is conducted through the at least one delivery
opening, formed and located tangentially to the cross section of the jacket face, into the
upper part of the reaction chamber. Advantageously, as a result of only a single delivery

opening, less energy is expended for the medium flow into the reaction chamber.

In a preferred embodiment, the fluid medium is introduced through more than one
delivery opening, located tangentially to the jacket face of the upper part of the reaction
chamber, into the upper part of the reaction chamber, for instance through two, three, four
or more delivery openings. In a further preferred embodiment, the upper part of the
reaction chamber has two delivery openings, which are located horizontally opposite one

another in the upper part of the reaction chamber.

The fluid medium to be treated is introduced from an inlet pipe, located outside the
reactor facility, through the opening in the housing and the adjoining at least one delivery
opening formed there, into the upper part of the rotationally symmetrical reaction
chamber. The inlet pipe for the media inflow is equivalent to the main inflow, or to
pipelines branching off from it.
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The inlet pipe leads through the opening in the housing and intersects the jacket face of
the upper part of the reaction chamber tangentially in cross section, as a result of which an
obliquely cut-off circular cylinder, and thus the at least one delivery opening, are formed.
The fluid medium to be treated thus enters tangentially to the cross section of the jacket
face of the upper part of the reaction chamber through the at least one delivery opening

into the upper part of the reaction chamber.

In one embodiment, the inlet pipe represents a pipe inflow line and thus an elongated
hollow body, preferably a round pipe with a circular face in cross section. The at least one
delivery opening, because of the intersection of the inlet pipe with the jacket face of the

upper part of the reaction chamber, has a circular or elliptical face.

The at least one delivery opening is adjoined in the flow direction in the upper part of the
reaction chamber by a fluid inlet region, which receives the fluid medium, flowing into the
reaction chamber through the at least one delivery opening, and carries it onward. The
fluid inlet region has a diameter d,. In a preferred embodiment, the at least one delivery
opening and the fluid inlet region adjoining it in the flow direction are located in the
transition region from the top to the bottom face. In a very particularly preferred

embodiment, the center point of the fluid inlet region is located along the center plane.

In one embodiment, precisely one fluid medium is conducted through a delivery opening
into the adjoining fluid inlet region of the upper part of the reaction chamber. In an
alternative embodiment, more than one fluid medium is conducted into the reaction
chamber, preferably in each case through a delivery opening. Alternatively, more than one
fluid medium is conducted through the same delivery opening into the reaction chamber.
The fluid media can be identical or different. The fluid media can originate in the main

inflow or in pipelines branching off from it or in other inflow pipes.

The outlet pipe is a pipe embodied as a continuous hollow cylinder and it is introduced in
sealing fashion into an opening located centrally in the upper part of the housing in the

longitudinal section of the reactor facility along the longitudinal axis.
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In a special embodiment, the outlet pipe consists of a plurality of cylindrical hollow parts.

In the invention, the outlet pipe is divided into an upper part and a lower part.

In one embodiment, the outlet pipe is displaceable relative to the centrally located
opening in the housing and thus relative to the reaction chamber along the longitudinal
axis and is adjustable and thus advantageously adapts to the properties and treatment of
the fluid medium. The adjustment of the outlet pipe is effected via a mechanical adjusting
unit. The outlet pipe is received in such a way, in an axial bearing, connected firmly to the
housing or fixed relative to it, that an adjustment along the longitudinal axis is also
possible during operation, without a change in the position of the intersection between the
housing and the pipeline of the main inflow or other inflow lines. As a result, an
adaptation of the operating parameters can be done at any time as needed and without

major effort.

The outlet pipe in its longitudinal axis coincides with the longitudinal axis of the
rotatinally symmetrical reaction chamber. The outlet pipe, measured from the longitudinal
axis to the outer wall of the outlet pipe, has a radius r2. In one embodiment, the spacing r»
is constant at all points of the outlet pipe. In an alternative embodiment, the spacing r2 is
not constant at various points of the outlet pipe. This is due to a varying spacing from the

outer wall to the inner wall of the outlet pipe, which is designated as the wall thickness d.

In one embodiment, the inner walls of the outlet pipe are in contact with the fluid medium

and thus are fluid-carrying.

What in the installed state is the upper part of the outlet pipe is located in the upper part
of the reaction chamber, or in other words outside the housing. The outlet pipe in the
upper part has an upper region, near the mouth, that protrudes from the housing and can be
embodied as an inspection pipe. The end of the upper region near the mouth is embodied
as an outlet opening for the fluid medium and is located outside the housing. Here, the exit

of the fluid medium (media exit) takes place from the reactor facility.
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The total cross section of the outlet opening is composed of the free cross section and the
wall thickness of the outlet pipe: dges =2 - r2 =2 - (d + drei). The free cross section dsrei Of
the outlet opening, through which the diverted fluid medium leaves the outlet pipe,
represents the spacing between the two inner walls, opposite one another and in contact
with the fluid, of the outlet pipe at the end of the upper region, near the mouth, and is
calculated from the difference between the total cross section of the outlet opening and the
wall thicknesses: dfrei = dges - (2 - d) =(2 - r2) - (2 - d).

What in the installed state is the lower part of the outlet pipe is located for the most part
in the lower part of the reaction chamber, or in the floor region of the lower part of the
reaction chamber. The outlet pipe in the lower part has a lower region near the mouth,
which region in the flow direction of the fluid medium adjoins the inlet opening of the
outlet pipe. The region near the mouth of the lower part of the outlet pipe extends along its
longitudinal axis to almost the lower boundary of the floor region of the lower part of the
reaction chamber. The end of the lower region near the mouth is embodied as an inlet
opening, which is located in level fashion and is perpendicular to the longitudinal axis, for
the fluid medium diverted at the floor region.

The total cross section of the inlet opening is composed of the free cross section and the
wall thickness of the outlet pipe: dges=2 - r2 =2 - (d + dsrei). The free cross section drei Of
the inlet opening, through which the diverted fluid medium reaches the outlet pipe,
represents the spacing between the two inner walls, opposite one another and in contact
with fluid, of the outlet pipe at the end of the lower region near the mouth and is
calculated from the difference between the total cross section of the inlet opening and the
wall thicknesses: dfrei = dges- (2 - d) = (2 - r2) - (2 - d). Preferably, the inlet opening and
the outlet opening have the same value for the free cross section dsri. Also preferably, the
free cross section dfe decreases only in the vicinity of the nozzle for attaining the Venturi

effect.
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The inlet opening of the outlet pipe, according to the invention, is located at a spacing a
from what in the flow direction is the lower boundary of the curved floor region of the
lower part of the reaction chamber. In one embodiment, the inlet opening is located at a
variable spacing a from the lower boundary of the curved floor region. In a further
embodiment, the inlet opening is located at a slight spacing a from the lower boundary of
the curved floor region. Preferably, the spacing a between the inlet opening of the outlet
pipe and what in the flow direction is the lower boundary of the curved floor region is less
than the diameter d; of the fluid inlet region (a < d,).

In one embodiment, the spacing a between the inlet opening and the lowermost boundary
of what in the flow direction is the lower part of the reaction chamber is equal to small
than the total cross section dges of the inlet opening.

The inlet opening of the outlet pipe is adjoined in the flow direction of the fluid medium
by the lower region, near the mouth, of the outlet pipe. In one embodiment, the outlet pipe
in this region is designed in the interior as a hollow pipe, with a constant spacing between
the two inner walls, facing one another, that are in contact with the fluid. Preferably, the
constant spacing is equivalent to the free cross section dsri. Especially preferably, the inlet
opening, the outlet opening, and the region between them (that is, between the lower and
upper regions near the mouth) has the same value for the free cross section drei.

In a preferred embodiment, the region, near the mouth, of the outlet pipe is embodied as a
nozzle for attaining the Venturi effect, hereinafter also simply called nozzle. For attaining
the Venturi effect, the inner walls of the outlet pipe which are in contact with the fluid
each have a narrowest point; these points form the nozzle. This is as a rule the point
having the smallest free cross section of the inner walls, in contact with the fluid, of the

outlet pipe. That in turn leads to an increase in the wall thickness d of the outlet pipe.

If the total cross fluid cross section dges Of the inlet opening of the outlet pipe is smaller
than the diameter of the fluid inlet region (dges < dz), then based on Bernoulli’s equation,

the pressure at the inlet opening of the outlet pipe drops. If the lower region, near the
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mouth, of the outlet pipe is embodied as a nozzle with the smallest free cross section, then
the pressure is established such that in the nozzle for attaining the Venturi effect, a

negative pressure ensues.

Advantageously, the nozzle for attaining the Venturi effect can be exchanged or replaced
in the event of cleaning, damage, or defects. In a preferred embodiment, the nozzle is
designed as a Venturi nozzle. In a further preferred embodiment, the nozzle is designed as

Laval nozzle.

The fluid passage consists of a single (massive) body. In an alternative embodiment, the
fluid passage consists of a plurality of components. If in what follows the term fluid
passage is used, this always refers to what in the installed state is an upper part of the
entire fluid passage component, which is introduced into the lower part of the reaction

chamber.

In one embodiment, the fluid passage is introduced through a centrally located opening in
what in the installed state is the lower part of the housing in sealing fashion into the lower
boundary of the floor region of the lower part of the reaction chamber. In an alternative
embodiment, the fluid passage is a part of the housing and thus is already fixedly
integrated with the lowermost part thereof. In one embodiment, the longitudinal axis of
the fluid passage coincides with the longitudinal axis of the rotationally symmetrical

reaction chamber.

The fluid passage precedes the outlet pipe in the flow direction of the fluid medium. In
one embodiment, the fluid passage is shaped geometrically and mirror-symmetrically to

the longitudinal axis of the reaction chamber.

In one embodiment, the fluid passage is shaped geometrically flatly relative to the

longitudinal axis of the reaction chamber.
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In a preferred embodiment, the fluid passage is shaped in ascending fashion geometrically
to the longitudinal axis of the reaction chamber, preferably in elongated fashion, and has a

tubular spigot, hereinafter called the eversion of the fluid passage, or eversion for short.

The length of the eversion can be designed variably. Preferably, the eversion protrudes
into the floor region of the lower part of the reaction chamber. The inlet opening of the
outlet pipe is located centrally on the longitudinal axis of the reaction chamber to the
eversion of the fluid passage. In one embodiment, the eversion projects as far as the inlet
opening of the outlet pipe.

In an especially preferred embodiment, the length of the eversion is advantageously
designed such that it ends in the narrowest part of the nozzle, namely at the location in the
nozzle that has the smallest free cross section of the inner wall, in contact with the fluid,
of the outlet pipe and that is thus the nozzle for attaining the Venturi effect.
Advantageously, the flow dynamics treatment of the fluid medium is optimized by this
position.

In a preferred embodiment, the fluid passage is displaceable and adjustable relative to the
floor region of the housing and thus relative to the floor region of the reaction chamber
along the longitudinal axis and thus advantageously adapts to the properties and treatment

of the fluid medium.

Furthermore, the spacing between the fluid passage and the inlet opening of the outlet
pipe is variably adjustable centrally along the longitudinal axis, so that the fluid passage, if
there is a change in position of the outlet pipe, can advantageously be made to track along
the longitudinal axis. Since the outlet pipe is also variably adjustable along the
longitudinal axis, it is conversely possible for the outlet pipe, upon a change in position of
the fluid passage, to be readjusted along the longitudinal axis.

The fluid passage is preferably adjustable and displaceable in the same way as the outlet

pipe relative to its opening in the housing along the longitudinal axis of the reaction
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chamber, as a result of which the pressure and flow conditions in the reaction chamber can
advantageously be optimized. To that end, the adjustment mechanism of the fluid passage
is designed such that its readjustment or reregulation in an optimal negative pressure
region for the diversion of the fluid eddy, generated by the reactor facility of the

invention, into the outlet pipe is made possible.

According to the invention, by a change in direction, the fluid eddy at the fluid passage is
diverted into the inlet opening of the outlet pipe by means of a ascending motion that is
counter to what, in the installed state, is a downward-oriented translational and rotary

motion along the longitudinal axis.

At a setting angle of a = 90°, the fluid medium in the upper part of the reaction chamber
is set into rotation and rotates along the center plane to the outlet pipe. The angular
momentum of the fluid medium remains constant over the entire range of the upper part of
the reaction chamber and advantageously decreases only at the transition of the fluid
medium into the lower part of the reaction chamber as a result of the descending motion,

in terms of the flow direction, of the fluid medium.

The function of the reactor facility of the invention is based on the initiation of physical,
mechanical and chemical reactions by creating suitable pressure conditions in the reaction

chamber.

The intensity and thus the effectiveness of the reactor facility of the invention are
dependent on pressure, speed and temperature. The rotationally symmetrical design of the
reaction chamber brings about such a major acceleration of the volume flow in the
developing fluid eddy that the biological, physical and chemical processes taking place in
the fluid medium are sped up. The volume flow is established variably, among other
reasons as a function of the size of the reaction chamber or in other words the reaction

chamber volume.
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Because of the shape of the fluid-carrying rotationally symmetrical reaction chamber,
translational and rotary motions of the at least one introduced volume flow of the fluid
medium, which develops a fluid eddy, occur along the longitudinal axis. The fluid eddy in
the process is guided in the flow direction in the installed state toward the lower end of the
reaction chamber, around the outlet pipe, and (in the case where o > 90°) takes on the
motion of a descending helical line that is oriented downward in the flow direction. The
result is the formation of a fluid eddy, which is guided in rotating fashion into the lower
part of the reaction chamber and undergoes an acceleration. The acceleration is dependent

primarily on the parameters ry, b, r3, z and a.

As a result of the tapering of the lower part of the reaction chamber in the longitudinal
axis of the reactor facility in the flow direction of the fluid medium, the fluid eddy is
accelerated sharply. The kinetic energy of the elementary particles in the fluid eddy
ascends because of the tapering of the lower part of the reaction chamber and leads to an

increase in the reactivity of the fluid medium.

Advantageously, the translational and rotary motions are superimposed on one another.
The inflow speed of the at least one fluid medium should be selected such that in flow
terms a turbulent boundary layer can develop; the at least one fluid eddy generated is
accelerated; and a high speed difference ensues.

Advantageously, a combination of translational motion and simultaneous rotary motion is
selected such that in the event that there are a plurality of volume flows, they touch one
another.

The structural design of the invention is selected such that upon flowing through the
reaction chamber at a defined dynamic pressure, a speed with as high as possible a

maximum value and as large as possible a gradient in the radial direction is imparted.

The flow conditions, required for producing as strong as possible an advantageous

friction and centrifugal action and as great as possible shear stresses in the fluid eddy to be
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treated, are achieved by means of the structural design of the reactor facility. By the form
of the reaction chamber, the fluid eddy of the fluid medium to be treated is steered in such
a way that in the descending branch of the flow course, that is, between the at least one
delivery opening with an ensuing fluid inlet region and the inlet opening of the outlet pipe,
a fluid eddy is embodied. The flow speed of the fluid eddy has a pronounced gradient over

its cross section in the radial direction.

By the tapering of the lower part of the reaction chamber in longitudinal section of the
reactor facility in the flow direction of the fluid medium and by the location of the at least
one delivery opening and the inlet opening of the outlet pipe, on the one hand shear
stresses between the individual flow layers of the fluid eddy are produced. Such shear
stresses are also produced between the walls of the reaction chamber, the outer wall of the
outlet pipe secured in the reaction chamber, and the fluid eddy. The frictional forces,
produced by the shear stresses and opposite to them, of the fluid eddy lead, because of a
new arrangement of the bonds between the molecules of the fluid medium to be treated, to
a change in the surface tension and a change in the viscosity of the fluid medium.

Advantageously, a separation of substances can be achieved because of the different
specific weights of the substances found in the fluid medium, and is intensified by the
superposition of the translational and rotary motion.

A grinding action is attained as well. The physically produced high speed difference
between the individual layers of the fluid eddy lead to a mechanical disintegration of solid
organic components, such as bacteria, algae and other microorganisms as well as
inorganic components. The resultant debris is as a consequence broken down
mechanically and chemically. This mechanical breakdown of the organic and inorganic
components takes place to a slight extent because of the geometry of the reaction
chamber, even before the fluid eddy formed is diverted at the fluid passage.

Between the upper and lower parts of the reaction chamber, pressure differences occur,

which advantageously contribute to producing a fluid eddy. The resultant pressures in the
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reaction chamber are dependent, among other things, on the design and form of the
reaction chamber or the shape of the nozzle. In the floor region upstream of the inlet
opening of the outlet pipe, a pilot pressure, which is preferably at > ca. 3-4 bar, a dynamic
pressure increasing in the flow direction, and a resultant negative pressure or vacuum all

prevail.

Because of the advantageous shape of the upper part of the reaction chamber, in
comparison to EP 1 294 474 B2, less pressure and thus less energy is needed in order to
put the fluid medium, flowing in through the at least one delivery opening, into rotation.
On the other hand, because of the advantageous shape of the upper part of the reaction
chamber, at the same required pressure and energy in comparison with EP 1 294 474 B2, a
higher rpm speed and rotary speed of the fluid eddy are achieved.

The walls of the reaction chamber are machined in such a way that they have a lower
coefficient of friction than before the machining and thus the fluid medium can be
advantageously accelerated in the reaction chamber. The coefficient of friction is

dependent on the corresponding material suitably used for the reaction chamber.

As a result of the design of the reactor facility of the invention, the fluid medium in the
upper part of the rotationally symmetrical reaction chamber, on the basis of the principle
of angular momentum, is guided in the form of a guided fluid eddy along the longitudinal
axis in the flow direction into the lower part of the reaction chamber. It is advantageous
here, and in comparison to EP 1 294 474 B2, only slight losses of flow energy occur. The
angular momentum of the fluid medium varies only slightly.

In the lower part of the reaction chamber, the rotating fluid eddy is diverted toward the
center of the flow at the fluid passage and is diverted there in an opposite ascending
direction along the longitudinal axis of the reaction chamber, preferably into the nozzle of
the outlet pipe. Preferably, at the fluid passage the rotating fluid eddy arriving from above

is diverted oppositely to its original direction. In that process the fluid eddy abuts against
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the fluid passage, and an eddy indentation occurs. Very particularly preferably, the fluid

eddy abuts against the eversion of the fluid passage.

The centrifugal and centripetal forces and the frictional forces caused by shear stresses
between flow layers moving at different speeds act variously strongly in the floor region
of the lower part of the reaction chamber as well as on the variously heavy components

contained in the fluid medium.

In the floor region, there is a strong centrifugal effect, because the inorganic and/or
organic contaminants entrained as floating particles are driven, because of their high
weight, from the center of the fluid eddy to its edge. The dissolved gaseous components,
because of their low weight, are driven from the edge of the fluid eddy toward its center.

In the change of direction of the fluid eddy that takes place, because of the diversion in
the floor region, the already-separated contaminants and media of different weights move
again in the opposite direction, via the cross section of the fluid eddy.

Thus in the lower region of the reaction chamber, in the vicinity upstream of the inlet
opening of the outlet pipe, at least two volume flows operate counter to one another (the
volume flow of the fluid eddy arriving from above in the installed state and the volume
flow of the diverted fluid eddy). Upstream of the inlet opening of the outlet pipe, a lower

pressure develops than in the rest of the reaction chamber.

As a result of the developing pressure conditions in the floor region of the reaction
chamber as well as upstream of the inlet opening of the outlet pipe, the cell walls of the
organic components contained in the fluid medium are made to burst open. Moreover,
collision and friction of the impurities dissolved in the fluid medium cause the mechanical
and physical destruction and comminution of these impurities. The impurities dissolved in
the fluid medium include organic and/or inorganic substances, substance compounds,

microorganisms, and botanical and/or organic living things, such as germs, bacteria, fungi
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or algae among one another, as well as the individual particles, atoms and atomic groups,

and molecules of the fluid medium.

The high kinetic energy, the energy input from friction of the individual layers in the at
least one fluid eddy, and the attendant centrifugal force and/or translational force result in
an optimal energetically stable and balanced status and bond thus effect a change in the
normally present surface tension and viscosity. This rearrangement of the grid structure is
due to the breaking up and re-formation of the existing covalent bonds resulting from their
different atom masses and thus different mass inertia as well as to collisions of the

individual particles, atoms and atom groups as well as molecules with one another.

The fluid medium treated according to the invention maintains its surface-tensed status

over a relatively long period of time.

By the thus-attained rearrangement of the molecular structure, dissolved gases or volatile
impurities dissolved in the fluid medium are released, so that degassing of the fluid
medium occurs in addition. As a result of this degassing, additionally unwanted reactions
of these entrained substances in the fluid medium itself to be treated, other entrained
substances, or substances which come into contact with the fluid medium, such as

measurement sensors or pipe walls, are reduced or prevented.

The centrifugal force and/or translational force should be selected such that breaking up
of the substance bonds and molecular chains of the impurities dissolved in the fluid
medium occurs, and these are mechanically destroyed or comminuted and/or the existing
impurities or the atoms, molecules or molecular compounds of the fluid medium are at

least partially ionized or radicalized.

By the geometric design of the rotationally symmetrical reaction chamber, the requisite
high speeds that are strongly affected by a gradient are generated in the fluid medium.
These speeds are needed to produce the physical effects, that is, to disintegrate decontsolid

components and to rearrange molecular bonds, and for tripping and accelerating the



133
3503995

chemical processes by the delivery of energy. The quantity and quality of the mechanical
destruction and comminution can be adjusted by varying the speeds, depending on the
fluid medium on hand and on the impurities dissolved in it. The quantity and quality are
dependent on the resistance of the impurities to mechanical stresses.

Entrained substances are dissolved out of the grid structure of the fluid medium and/or
separated from the fluid medium via the centrifugal force because of the different specific
substance weights and can after that, on being carried out of the reaction chamber, be
filtered out, sedimented or otherwise bound through the outlet pipe. By the comminution

of substances, the electrical conductivity of the fluid medium can be increased.

By the design of the outlet pipe in the lower region, near the mouth, as a nozzle for
attaining the Venturi effect in combination with the fluid medium delivered to the reaction
chamber, the fluid eddy, which develops as a hollow eddy, in the outlet pipe is highly
accelerated and has low surface tension. As a result, in liquid fluid media the vapor
pressure in the core region can be reached or undershot. The result is a flow with highly

different speeds in the core region and the peripheral region.

A hollow eddy is formed, in the center of which a core of a fluid medium that is lighter
than in the rest of the flow field forms. At increasing speeds, eddy flows with eddy
filaments or eddy tubes are produced, or, depending on the type of fluid medium, a
rotation-free fluid eddy with an eddy core, also known as a potential eddy, is produced. In
this process, once again shear stresses in the flowing fluid medium are achieved, which
further promote the physical and chemical processes.

This hollow eddy with an eddy core, which forms a vacuum, is superimposed on the
vacuum development occurring in the nozzle with a Venturi effect because of the Venturi

effect.

By means of the superimposed and intensified vacuum formation in the nozzle region,

germs and bacteria that have an internal cellular pressure (turgor) are torn up and
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oxidized. In the vacuum region, dissolved gases in a liquid fluid medium are dissolved and

degassed because of the existing fluid eddy.

If in counterflow via the fluid passage, which in the center along the longitudinal axis can
have a through bore of adjustable flow, a gas can be delivered to the reaction chamber as
an additional fluid and thus mixes with the fluid eddy and is dissolved markedly better in

the fluid medium because of the altered molecular structure of the fluid medium.

The device of the invention and the method of the invention are especially advantageous
because an effective, economical process can be performed at low cost in terms of both
space and funds, without adding environmentally harmful chemicals and without
irradiating the fluid medium or taking other potentially dangerous actions. In the course of
this process, depending on the intended use, liquid waste can be decontaminated and
disinfected and used again, and water reservoirs are kept germ-free. In regions with a
shortage of water, a supply of fresh water can be ensured; the wetting power of various
liquids can be increased. The use of detergent chemicals for various cleaning purposes in
the household and industry can be significantly lessened, and the environmental strain can
be reduced. Thick liquid media can be diluted purely mechanically, without a chemical

change.

As a result of the design according to the invention of the reactor facility and the upper
part of the reaction chamber, the fluid eddy attains an elevated rotary speed, as a result of
which the efficiency of the destruction and comminution of the impurities is considerably
and advantageously enhanced. By the design according to the invention of the reaction
chamber, and especially the upper part of the reaction chamber, the vapor diffusion
pressure is not reached until the change in direction of the fluid eddy is produced as a
result of diversion at the fluid passage along the longitudinal axis by means of the rotary
speed. As a result, an energy saving by means of a pressure reduction of up to 50%,

preferably 20-40%, and very particularly preferably 20-30% is advantageously possible.
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It should be noted that the fluid media delivered to the reaction chamber differ in terms of
their properties, such as their surface tension or viscosity, and thus engender other
chemical reactions and measurement parameters in the reactor facility of the invention.

The measurement parameters thus vary depending on the fluid media employed.

Advantageously, a catalyst can be added to speed up the chemical reactions in the reactor
facility. In a particular embodiment, at least a portion of the fluid-carrying walls of the
reaction chamber is catalytically coated, or the fluid-carrying walls of the reaction

chamber consist entirely of a catalytic material.

Furthermore, the chemical reactions can be speeded up by raising the temperature of the
fluid media in accordance with the thermal state equation of ideal gases. Advantageously,
the reaction speed is higher because of the higher energy input resulting from a
temperature increase. For that purpose, already-warmed fluid media such as warm or hot
liquid waste can be delivered to the reactor facility and treated using flow dynamics. In an
alternative embodiment, the reactor facility is connected to a heater, such as a heating

plate, and associated heat control for heating up the fluid media.

Furthermore, peripheral components such as hoses or pipes for transporting the fluid
medium, pressure valves such as overpressure valves, flow adjusters, and pretreatment
units can be attached to the reactor facility of the invention. The use of pumps and/or
compressors in conjunction with the adjustability of the outlet pipe and of the free cross

section of the inlet opening of the outlet pipe generates the requisite dynamic pressure.

In one embodiment, a device for measuring pH value is connected to the reactor facility.
In one embodiment, the reactor facility is used in an open pipeline system. Thus the pH
value of the fluid medium can advantageously be measured after the flow dynamics

treatment.
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Furthermore, the gases that occur during the flow dynamics treatment of the fluid medium
are carried away with the fluid medium out of the outlet opening of the outlet pipe and out

of the reactor facility as a result of the rotary motion and neutralized.

In an alternative embodiment, the reactor facility is used in a closed circulation system.
The gases occurring during the flow dynamics treatment are carried away from the outlet
opening of the outlet pipe with the fluid medium by rotary motion and neutralized. In one
embodiment, the carried-away gases that occur are collected in a device for intercepting
them separately. Preferably, these are special containers for intercepting gases.
Advantageously, a hydrogen-oxygen reaction is averted by the separate interception as

well as an ensuing neutralization.

In a special embodiment, the interception gases are used again and for example are

advantageously used for fuels or heating materials such as methane, methanol, or benzene.

In a preferred embodiment, the fluid passage has at least one through bore along the
longitudinal axis, and the longitudinal axis of the through bore coincides with the

longitudinal axis of the rotationally symmetrical reaction chamber.

Through the through bore along the longitudinal axis of the fluid passage, the reaction
chamber can advantageously be preferably supplied with at least one additional fluid
medium, which is aspirated as needed directly and automatically into the lower part of the
reaction chamber by means of the negative pressure prevailing in the floor region of the
reaction chamber. Advantageously, the fluid eddy is thus diverted at the fluid passage and

can also be mixed with an additional fluid medium.

In one embodiment, the fluid passage is shaped as geometrically flat relative to the
longitudinal axis of the reaction chamber and has a through bore. In a preferred
embodiment, the fluid passage is shaped as ascending geometrically, preferably

longitudinally, relative to the longitudinal axis of the reaction chamber and has a tubular
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spigot, hereinafter called the eversion of the fluid passage, or eversion for short, which has

a through bore.

If the length of the eversion of the fluid passage is shaped such that it ends directly in the
nozzle for attaining the Venturi effect, the fluid medium additionally aspirated through the
through bore is thus aspirated directly into the interior of what in the installed state is the

lower region, near the mouth, of the outlet pipe.

In the elongated embodiment of the fluid passage with the through bore along the
longitudinal axis, the intended delivery or aspiration of an additional fluid medium
directly through the inlet opening of the outlet pipe, into its lower region near the mouth,
is advantageous. Preferably, the lower region of the outlet pipe near the mouth is
embodied as a nozzle for attaining the Venturi effect, as a result of which the additional

fluid medium is aspirated directly into the nozzle for attaining the Venturi effect.

The length of the eversion can be designed in variable ways. In a particularly preferred
embodiment, and for the highest efficiency of the reactions, the length of the eversion is
advantageously designed such that it ends in the narrowest part of the nozzle, that is, the
place in the nozzle having the smallest free cross section of the inner walls, in contact with
fluid, of the outlet pipe. The flow dynamics treatment of the fluid medium is

advantageously optimized in this position.

The addition of media for chemical secondary reactions in the outlet pipe is done by
pressure or advantageously by using the negative pressure in the nozzle for attaining the

Venturi effect.

In one embodiment, an additional fluid medium is delivered to the reaction chamber. That
medium can be aspirated through the through bore of the fluid passage, or it can reach the
adjoining fluid inlet region of the upper part of the reaction chamber via the main inflow

or other supply lines via the at least one delivery opening.
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In one embodiment, a plurality of additional fluid media are delivered to the reaction
chamber. These media can all be aspirated through the through bore of the fluid passage,
or they can reach the reaction chamber via the main inflow or other supply lines via the at
least one delivery opening. In a further embodiment, the fluid media reach the reaction
chamber through the fluid passage as well as via the main flow or other supply lines via
the at least one delivery opening. Also, solid materials dissolved in the additional fluid
medium can be aspirated into the reaction chamber through the through bore and/or the at

least one delivery opening.

In one embodiment, the at least one additional fluid medium can be the same medium that
is delivered to the reactor facility through the at least one delivery opening in the upper
part of the reaction chamber. In alternative embodiment, the at least one additional fluid
medium is some other fluid medium than the one which is delivered to the reactor facility
through the at least one delivery opening in the upper part of the reaction chamber. As a

result, a targeted dosage of further additional fluid media is possible.

By means of the additionally delivered fluid media, chemical or biological reactions can
be preferentially improved or accelerated, in that substances affecting chemical or
biological reactions, such as oxidation or precipitation agents, are made to react. As
additional delivered fluid media, oxidants such as ozone, hydrogen peroxide, or oxygen or
other additional fluid media serving as reaction partners and*catalysts, which are

delivered to the reaction chamber from a reservoir, can be considered.

If the additional delivered fluid medium is gaseous and an oxidant, such as oxygen or
from oxygen from the (ambient) air, then it can be ionized by a preceding pretreatment
device or converted into radicals such as ozone, to improve the oxidation properties. As a
result, hydrocarbon compounds and/or other organic compounds, such as germs, bacteria
and extremely small organisms, can be oxidized. The result among other things is water

and carbon dioxide; that is, with organic substances, denaturing takes place.
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A significant increase in the reaction speed is brought about by the dosed feeding in of

oxidants or other additional fluid media serving as reaction partners.

The most important areas of use of the method of the invention and of the fluid media
treated by the device of the invention are industry, commerce, private households,
foodstuff production, land and forest management, the waste and disposal industry,
cleaning technology, sterilization, canning, mechanical engineering, electronics, medicine
and therapy, the construction industry, and energy technology. The device and the method
of the invention are preferentially used for pretreatment, processing, sterilization,
disinfection and/or the initiation of mechanical, physical and chemical reactions of and in

fluid media. Preferably, this involves aqueous fluid media.

According to the invention, the terms pretreatment, processing, sterilization, disinfection
and/or initiation of mechanical, physical and chemical reactions are understood to mean

the cleaning and cleansing of fluid media, in which the proportion of harmful substances
is reduced. Harmful substances are organic or inorganic components or microorganisms,

which can also be poisonous, dissolved in the fluid medium.

For instance, hydrocarbons, germs, fungi, algae and bacteria found in aqueous solutions
are destroyed by causing organic components to burst, and in the process poorly soluble
and toxic inorganic components are destroyed. Especially preferably, drinking water,
process, liquid waste or grey water are pretreated, processed and/or disinfected. Long-

chain molecular compounds can also be comminuted.

For example, the water in swimming pools is disinfected thereby. Advantageously, the
device of the invention and the method of the invention can be employed in the
autonomous supply of drinking water, but also in (mobile) processing of liquid waste in
mobile homes and in processing liquid waste in isolated mountain villages or autonomous

vacation camps.
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The device and method of the invention are preferably employed to treat liquid wastes,
especially private, industrial or community sewage. For instance, hydrocarbon compounds
dissolved therein are at minimum cracked open and then consumed by other bacteria.
Furthermore, bodies of water can be cleaned with the device and method of the invention.

Industrially produced soapy water is also cleaned this way.

Liquid wastes containing minerals, such as those that occur for instance at service stations
(car) washing systems, industrial washing systems, and highly polluted organically, such
as in biogas systems, are advantageously cleaned using the device and method of the

invention. Tensides that occur in liquid wastes can also be cleaned and processed.

Furthermore, with the device and method of the invention, lubricating oil emulsions as

well as heavy oils can also be cleaned.

If parts of an auto body are shaped, the pieces of metal painted with grease have to be
cleaned again with hot water before being painted. The cleaning water must likewise be
cleansed of greases and tensides. This processing of the residue water, which occurs in
shaping metal bodies after metal washing, can likewise be accomplished by the device and

method of the invention.

Furthermore, gaseous or liquid fuels, which are preferentially based on vegetable oils, can

also be treated.

The device and method of the invention have particular advantages, in that at little
expense in terms of space and cost, an effective, economical process can be performed
without adding environmentally harmful chemicals and without irradiating the fluid
medium or taking other potentially dangerous provisions. As a result, depending on the
intended use, liquid waste can be decontaminated and disinfected and used again; water
reservoirs can be kept germ-free. In areas where water is scarce, a supply of fresh water
can be ensured. The usability of various liquids can be enhanced. The use of detergent

chemicals can be significantly reduced for various cleaning purposes in the household and
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industry and thus the environmental strain is reduced. Thick liquid media without

chemical alteration can be diluted in purely mechanical ways.

Exemplary Embodiments

The invention will be described below in further details by means of exemplary
embodiments. The exemplary embodiments are intended to describe the invention without
restricting its scope.

The invention will be described in further detail with the aid of drawings. In the drawings:

Fig. 1is a plan view, in cross section along the sectional plane C-C, onto the reactor

facility of the invention;

Fig. 2 shows the reactor facility of the invention at a setting angle of & = 90° in
longitudinal section of the reactor facility along the sectional plane D-D;

Fig. 3 shows the reactor facility of the invention at a setting angle of o = 90° and with a
decreasing spacing between the top and bottom face of the upper part of the reaction
chamber in longitudinal section of the reactor facility;

Fig. 4 shows a further plan view, in cross section along the sectional plane B-B, onto the

reactor facility of the invention;

Fig. 5 is an exploded view of the reactor facility of the invention at a setting angle of « =

90° in longitudinal section of the reactor facility along the sectional plane A-A,

Fig. 6 shows the reactor facility of the invention at a setting angle of o = 90° and a
decreasing spacing between the top and bottom face of the upper part of the reaction

chamber in longitudinal section of the reactor facility; and



142
3503995

Fig. 7 shows the reactor facility of the invention at a setting angle of « = 110° in

longitudinal section of the reactor facility.

Fig. 1 in plan view and in cross section along the plane C-C shows the reactor facility 1 of
the invention with the upper part of the housing 3 and the outlet pipe 10. Two inlet pipes
(not shown) that in longitudinal section of the reactor facility 1 are opposite one another
along the plane D-D discharge, in the view along the plane C-C, tangentially to the jacket
face of the upper part of the reaction chamber 18 and form two delivery openings 6, which
in section have an elliptical surface with the jacket face. The two arrows before the
respective delivery openings 6 represent the flow direction of the fluid medium. The
delivery openings 6 are each adjoined by the fluid inlet regions 34 in the flow direction,
and these regions, in longitudinal section to the reactor facility 1, have a circular surface

with a diameter d; 7.

Fig. 2 shows the construction of the reactor facility 1 of the invention from the cross
section along the plane C-C of Fig. 1 in longitudinal section of the reactor facility 1 along
the plane D-D; the components or parts of the reactor facility 1 are located along the
longitudinal axis 2. The longitudinal section of the reactor facility 1 along the plane D-D
extends in such a way that the fluid inlet region 34 is shown on the left and right sides, in
terms of the sectional view in the installed state. The introduced fluid medium flows on
the left side out of the sectional plane D-D. In the case of the fluid inlet region 34 on the
right side in the sectional view, in turn, the introduced fluid medium flows into the
sectional plane D-D. All the features and reference numerals refer to one half of the
reactor facility 1 in longitudinal section. Construction of the second half of the reactor
facility 1 on the other side of the longitudinal axis 2, however, is the same, since the

reactor facility 1 is constructed mirror-symmetrically in longitudinal section.

The reactor facility 1 is split along the center plane 5 into an upper part 3 and a lower part
4 of the housing; the inner walls, in contact with fluid, of the housing 3, 4 form a
rotationally symmetrical reaction chamber 18, 19, which likewise has an upper part 18 and

a lower part 19. The upper part of the reaction chamber 18 has a top face 20 and a bottom
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face 21 as well as a transition region from the top to the bottom face 22. The longitudinal
axis 2 corresponds to the rotary axis of the rotationally symmetrical reaction chamber 18,

19. There is also an outlet pipe 10 in the reactor facility 1.

The fluid medium is introduced into the upper part of the reaction chamber 18 through a
delivery opening (not shown in the longitudinal section) that which is located tangentially
in cross section to the jacket face of the upper part of the reaction chamber 18. The
delivery opening (not shown in the longitudinal section) is adjoined in the flow direction
by a fluid inlet region 34 which, in longitudinal section to the reactor facility 1, has a
circular face on the longitudinal section edge that has a diameter d, 7 and an associated
center point 31. The center plane 5 extends through the center point 31 of the fluid inlet
region 34. The spacing b 23 between the top face 20 and the bottom face 21 is constant.
The setting angle « 27 amounts to 90° and refers to the angle which, viewed in
longitudinal section in the installed state, is established relative to the longitudinal axis 2
by the center plane 5, which extends through the center points 31 of the fluid inlet region
34. The setting angle 27 at o = 90° refers to an angle, establishing itself in the installed
state, below the center plane 5, that is, from the center plane 5 to the longitudinal axis 2 of
the reaction chamber 18, 19. For that purpose, the section of the longitudinal axis 2 with
the center plane 5 represents a Cartesian coordinate system. The setting angle a 27 = 90°
thus always refers to the third and fourth quadrants of the Cartesian coordinate system. At
the setting angle o 27 = 90° the spacing b 23 is equal to the diameter d; 7 of the fluid inlet

region 34 and is thus equivalent to the height of the upper part of the reaction chamber 18.

The spacing from the transition region from the top face to the bottom face 22 in the
upper part of the reaction chamber 18 to the outer wall of the outlet pipe 10 is equivalent
to the maximum spacing rmax 9 of the upper part of the reaction chamber 18. The fluid-
carrying walls of the reaction chamber 18, 19 are such that with regard to their geometry

and the surface area, they create a slight friction resistance and coefficient of friction.

The fluid medium is set into rotation in the upper part of the reaction chamber 18 and

forms a fluid eddy, which is steered in the flow direction along the longitudinal axis 2 to
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the lower part of the reaction chamber 19. The lower part of the reaction chamber 19
extends from the transition from the bottom face 24 to a curved floor region 25 that has
the lower boundary 26 of the floor region. The radius rs 28 is equivalent to the spacing
from the transition of the bottom face 24 of the lower part of the reaction chamber 19 to
the outer wall of the outlet pipe 10. Furthermore, z 30 is equivalent to the spacing of the
lower part of the reaction chamber 19, from the point where the top face 20 and the
bottom face 21 of the upper part of the reaction chamber 18 no longer have a constant
spacing b 23 to one another; z 30 extends as far as the lower boundary 26 of the floor
region 25 of the lower part of the reaction chamber 19. In the lower part of the housing 4,
a fluid passage 15 shaped as geometrically ascending is located; its longitudinal axis
coincides with the longitudinal axis 2 of the reaction chamber 18, 19. The fluid passage
has an eversion 16 with a through bore, which protrudes into the location having the
smallest free cross section of the inner walls, which are in contact with fluid, of the outlet
pipe 10. Through the through bore, additional fluid media can be aspirated as needed into
the floor region 25 of the lower part of the reaction chamber 19. The location having the
smallest free cross section of the inner walls, on the side in contact with fluid, of the outlet
pipe 10 is designed as a nozzle 17 for attaining the Venturi effect 17. The rotating fluid
eddy is diverted, while maintaining its speed, at the fluid passage 15 and passes through
the inlet opening 11 of the outlet pipe 10 into the outlet pipe 10. The inlet opening 11 is
located in the lower part of the reaction chamber 19 and is spaced apart by a variable
spacing a 29 from the lower boundary 26 of the curved floor region 25 of the lower part of
the reaction chamber 19. Furthermore, the outlet pipe has a radius r> 13 from the
longitudinal axis 2 to the outer wall of the outlet pipe 10 as well as a wall thickness d 14.
The fluid medium is carried out of the reactor facility 1 through the outlet opening 12 of
the outlet pipe 10.

The fluid-carrying walls of the reaction chamber 18, 19 are such that with regard to their
geometry and the surface area they produce a slight friction resistance and coefficient of
friction. The requisite pressure for producing the fluid eddy and attaining the Venturi
effect in the nozzle 17, with a superimposed negative pressure of ca. -0.99 bar is, because

of the slight fluid friction in the reaction chamber 18, 19 of the invention, at 3.5 bar,
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advantageously ca. 42% lower compared to EP 1 294, which for the same reaction

chamber volume requires a pressure of 6.0 bar.

Fig. 3 shows the construction of the reactor facility 1 of the invention, from the cross
section along the plane C-C of Fig. 1 in the longitudinal section of the reactor facility 1
along the plane D-D; the components or parts of the reactor facility 1 are located along the
longitudinal axis 2. The majority of the features of its construction are equivalent to those
in the plan view of the cross section in Figs. 1 and 3, and will therefore not be addressed

in further detail.

The setting angle « 27 to the longitudinal axis 2 again amounts to o = 90° and refers to
the angle that, viewed in longitudinal section in the installed state, is established from the
center plane 5, which extends through the center points 31 of the fluid inlet region 34, to
the longitudinal axis 2. The spacing b 23 between the top face 20 and the bottom face 21
Is maximal (dmax) in the vicinity of the delivery opening (not shown in the longitudinal
section) and of the fluid inlet region 34 and is equivalent to the circular diameter d, 7 of
the fluid inlet region 34. In the flow direction of the fluid medium, the spacing b 23
between the top face 20 and the bottom face 21 to the outer wall of the outlet pipe 10
decreases, as a result of which an additional acceleration of the fluid medium is
advantageously achieved.

Fig. 4 in plan view and cross section along the plane B-B shows the reactor facility 1 of
the invention, with the upper part of the housing 3 and the outlet pipe 10. Two inlet pipes
(not shown), opposite one another in the longitudinal section of the reactor facility 1 along
the plane A-A, discharge in the view along the plane B-B tangentially to the jacket face of
the upper part of the reaction chamber 18 and form two delivery openings 6, which in
section with the jacket face have an elliptical surface. The two arrows before the
respective delivery openings 6 represent the flow direction of the fluid medium. The
delivery openings 6 are each adjoined by the fluid inlet regions 34 in the flow direction,
which each, in longitudinal section to the reactor facility 1, have a circular surface with a

diameter d; 7.
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Fig. 5 in an exploded view shows the components and parts of the reactor facility 1 of the
invention from the cross section along the plane B-B of Fig. 3, which are all located along
the longitudinal axis 2. In the longitudinal section of the reactor facility 1 along the plane
A-A in the installed state, the outlet pipe 10, the upper part of the housing 3 with the upper
part of the reaction chamber 18, the lower part of the housing 4 with the lower part of the
reaction chamber 19, and the fluid passage 15 with eversion 16 are shown. In the upper
part of the housing 3, the opening 32 for the outlet pipe 10 can also be seen; it has the
same total cross section as the inlet opening 11 of the outlet pipe 10 and is located
adjustably along the longitudinal axis 2. In the lower part of the housing 4, the opening for

the fluid passage 33, which is located along the longitudinal axis 2, can also be seen.

The outlet pipe 10 has an inlet opening 11 and an outlet opening 12, as well as a radius r2
13 from the longitudinal axis 2 to the outer wall of the outlet pipe 10, a wall thickness d
14, and a nozzle for attaining the Venturi effect 17. Also shown for the upper part of the
reaction chamber 18 are the top face 20 and the bottom face 21 as well as the transition
region from the top face to the bottom face 22. For the lower part of the reaction chamber
19, the transition of the bottom face 24, the floor region 25, the lower boundary 26 of the

floor region 25, and the spacing z 30 are shown.

Fig. 6 shows a further advantageous embodiment of the reactor facility 1 of the invention.
The majority of the features of the construction are equivalent to those from the plan view
of the cross section in Fig. 1 and Fig. 3, and therefore these will not be further described.
The longitudinal section of the reactor facility 1 extends in such a way that the fluid inlet
region 34 is shown on what in the sectional view in the installed state are the left- and
right sides. The introduced fluid medium flows out of the sectional plane on the left-hand
side. In turn, in the case of the fluid inlet region 34 on the right side in the sectional view,

the introduced fluid medium flows into the sectional plane.

The setting angle o 27 to the longitudinal axis 2 again amounts to o = 90° and refers to

the angle which is established relative to the longitudinal axis 2, as viewed in longitudinal
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section in the installed state, from the center plane 5 that extends through the center points
31 of the fluid inlet region 34. The spacing b 23 between the top face 20 and bottom face
21 is maximal (bmax) in the vicinity of the delivery opening (not shown in the longitudinal
section) and of the fluid inlet region 34 and is equivalent to the circular diameter d; 7 of
the fluid inlet region 34. In the flow direction of the fluid medium, the spacing b 23
between the top face 20 and bottom face 21 to the outer wall of the outlet pipe 10
decreases, as a result of which an additional acceleration of the fluid medium is
advantageously attained.

The requisite pressure for generating the fluid eddy and attaining the Venturi effect in the
nozzle 17, with a superimposed negative pressure of -0.99 bar, is, because of the lesser
fluid friction in the reaction chamber 18, 19, at 5.0 bar, approximately 17% lower
compared to EP 1 294 474, which for the same reaction chamber volume requires a

pressure of 6.0 bar.

Fig. 7 shows a further advantageous embodiment of the reactor facility 1 of the invention.
The majority of the features of the construction are equivalent to those in the plan view of
the cross section in Figs. 1 and 3, and therefore these will not be further described. The
longitudinal section of the reactor facility 1 extends in such a way that the fluid inlet
region 34 is shown on the left and right sides in the sectional view in the installed state.
The introduced fluid medium flows on the left side out of the sectional plane. In the case
of the fluid inlet region 34 on the right side in the sectional view, in turn, the introduced

fluid medium flows into the sectional plane.

The spacing b 23 between the top face 20 and the bottom face 21 is constant and is
equivalent to the circular diameter d; 7 of the fluid inlet region 34. The setting angle « 27
to the longitudinal axis 2 amounts to 110°. The setting angle « 27 refers to the angle
which, viewed in longitudinal section in the installed state, is established from the
imaginary intermediate plane 35, which extends through the respective center points 31 of
the fluid inlet region 34 and parallel to the top face 20 of the upper part of the reaction
chamber 18. The setting angle a 27 = 110° refers to the angle, established to the
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longitudinal axis 2 in the installed state, below the imaginary intermediate plane 35, that
is, from the imaginary intermediate plane 35 to the longitudinal axis of the reaction
chamber 18, 19.

The radius r1 8 is equivalent to the spacing from the bottom face 21 of the upper part of
the reaction chamber 18 to the outer wall of the outlet pipe 10. In the case where a = 110°,
r1 8 in the upper part of the reaction chamber 18 decreases continuously until the transition
of the bottom face 24 into the lower part of the reaction chamber 19.

The requisite pressure for generating the fluid eddy and the attainment of the Venturi
effect in the nozzle 17 with a superimposed negative pressure of -0.99 bar is
approximately 20% lower, because of the lesser fluid friction in the reaction chamber 18,
19 at 4.8 bar, compared to EP 1 294 474, which with identical reaction chamber volumes

requires a pressure of 6.0 bar.



149
3503995

List of Reference Numerals

Reactor facility
Longitudinal axis of the reaction chamber

Housing, upper part

1

2

3

4 Housing, lower part
5 Center plane

6 Delivery opening

7 Diameter d; of the fluid inlet region which in the flow direction adjoins the
delivery opening, located at a tangent to the upper part of the reaction chamber

8 Radius (spacing of the bottom face of the upper part of the reaction chamber from
the outer wall of the outlet pipe)

9 Radius rmax (spacing of transition region of the top to the bottom face in the upper
part of the reaction chamber from the outer wall of the outlet pipe)

10 Outlet pipe

11 Inlet opening of the outlet pipe (total cross section)

12 Outlet opening of the outlet pipe (total cross section)

13 Radius rz of the outlet pipe (from the longitudinal axis to the outer wall)

14 Wall thickness d of the outlet pipe

15 Fluid passage

16 Eversion of the fluid passage

17 Nozzle for attaining the Venturi effect

18 Reaction chamber, upper part

19 Reaction chamber, lower part

20 Top face of the upper part of the reaction chamber

21 Bottom face of the upper part of the reaction chamber

22 Transition region from the top face to the bottom face in the upper part of the
reaction chamber

23 Spacing b between the top face and the bottom face

4 Transition from the bottom face of the lower part of the reaction chamber
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25 Floor region of the lower part of the reaction chamber

26 Lower boundary of the floor region of the lower part of the reaction chamber

27 Setting angle a to the longitudinal axis

28 Radius r3 (spacing from transition of the bottom face of the lower part of the
reaction chamber to the outer wall of the outlet pipe)

29 Spacing a between the inlet opening of the outlet pipe and the lower boundary of
the lower part of the reaction chamber

30 Spacing z from the bottom face of the lower part of the reaction chamber from the
point at which the top face and the bottom face no longer have a constant or
decreasing spacing from one another, to the lower boundary of the floor region of the
lower part of the reaction chamber

31 Center point of the fluid inlet region

32 Opening in the upper part of the housing for the outlet pipe

33 Opening in the lower part of the housing for the fluid passage

34 Fluid inlet region

35 Imaginary intermediate plane
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(57) Pajisje né formén e njé impianti reaktor me rrjedhé dinamike (1) pér marrjen e njé lIénde
fluide pér gjenerimin e té paktén njé shtjellé fluide, qé pérfshin njé kasé (3, 4) dhe njé tub
shkarkimi (10), ku
- kasa (3, 4)
o népérmjet mureve té brendshme nga ana e kontaktit té fluidit formon njé hapésiré
boshe simetrike nga ana e rrotullimit me futje té fluidit né njé aks gjatésor (2), e
cila kétu e tutje quhet dhoma e reaksionit (18, 19),
o ku dhoma e reaksionit (18, 19)
= éshté e ndaré né njé pjesé té sipérme (18) dhe njé pjesé té poshtme (19)
dhe pjesa e sipérme e dhomés sé reaksionit (18)

e ka njé sipérfage tavani (20) dhe njé sipérfage dyshemeje (21), ku
sipérfagja e tavanit (20) ose sipérfagja e dyshemesé (21) kané njé
kénd vendosjeje né aksin gjatésor (27) prej 80° deri 115°,

e ka njé zoné kalimi nga sipérfagja e tavanit te sipérfagja e
dyshemesé (22),

e né zonén e kalimit nga sipérfagja e tavanit te sipérfagja e
dyshemesé (22) kané njé rreze (9) maksimale gé i referohet murit
té jashtém té tubit té shkarkimit (10),

e né zonén e kalimit nga sipérfagja e tavanit te sipérfagja e
dyshemesé (22) ka njé tangjentore né sipérfagen e mbéshtjellés sé
pjesés sé sipérme vrimés sé hyrjes (6) té vendosur né dhomén e
reaksionit (18) gé pérfshin njé zoné hyrje té fluidit (34) né
drejtimin e rrjedhés té shkarkimit, dhe

= pjesa e poshtme e dhomés sé reaksionit (19)

e shtrihet né njé distancé z (30) nga njé kalim i

e sipérfages sé dyshemesé (24) deri te kufizimi i poshtém i zonés sé
tabanit (25), ku éshté formuar njé futje fluidi (15) gjeometrikisht
né ngjitje, e cila devijon 1éndén fluide né njé vrimé hyrjeje (11) té
tubit té shkarkimit (10) dhe

- tubi i shkarkimit (10) pérkon né aksin gjatésor té tij me aksin gjatésor té dhomés sé

reaksionit simetrike sipas rrotullimit (18, 19) dhe ku vrima e hyrjes (11) sé tubit té
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shkarkimit (10) éshté renditur né njé distancé a (29) me kufizimin e poshtém (26) té
zonés sé pérkulur té tabanit (25)
e shénuar me ané té késaj,
gé njé distancé (23) midis sipérfages sé tavanit (20) dhe sipérfages sé dyshemesé (21) nga
zona e kalimit té sipérfages sé tavanit (24) te sipérfagja e dyshemesé (21) deri te kalimi i
sipérfages sé dyshemesé né pjesén e poshtme té dhomés sé reaksionit, pra né drejtim té tubit
té shkarkimit, &shté formuar né ményré konstante dhe qé i pérgjigjet njé diametri d; té zonés
sé hyrjes sé fluidit ose
gé njé distancé midis sipérfages sé tavanit (23) dhe sipérfages sé dyshemesé (21) nga zona e
kalimit té sipérfages sé tavanit (24) te sipérfagja e dyshemesé (21) deri te kalimi i sipérfages
sé dyshemesé (24) né pjesén e poshtme té dhomés sé reaksionit, pra né drejtim té tubit té
shkarkimit, éshté formuar né ményré té vazhdueshme me zbritje, ku distanca e sipérfages sé
tavanit me sipérfagen e dyshemesé éshté maksimale me té paktén njé vrimé té hyrjes dhe me

zonén pérkatése té hyrjes sé fluidit dhe i pérgjigjet diametrit d; t€ zonés sé hyrjes sé fluidit.

2. Pajisja né pretendimin 1, e shénuar né kété ményré, gé tubi i shkarkimit (10) né zonén afér
hyrjes, gé lidhet me vrimén e hyrjes (11) gé éshté formuar si dizé pér realizimin e efektit
Venturi (17), ku diza pér realizimin efektit Venturi (17) éshté projektuar si dizé Venturi
ose dizé tejzanore dhe pérfundon njé pérmbysje (16) té futjes sé fluidit (15) né dizén pér

realizimin e efektit Venturi (17).

3. Pajisjasipas pretendimit 1 deri 2, té shénuar né kété ményré, qé distanca z (30) ka té paktén

gjysmén e diametrit té zonés sé hyrjes sé fluidit (7), konkretisht z> % d..

4. Pajisja sipas pretendimit 1 deri , té shénuar né kété ményré gé njé rreze ry (8) pércakton njé
distancé gé i kalon nga sipérfagja e sipérfages sé dyshemesé (21) té pjesés sé sipérme té
dhomés sé reaksionit (18) pérgjaté nivelit paralelisht me njé nivel t¢ mesém (5), dhe njé
rreze r3 (28) pércakton njé distancé, e cila shtrihet nga fillimi i kalimit t& sipérfages sé
dyshemeseé (24) té pjesés sé sipérme té dhomés sé reaksionit (19) deri te njé mur i jashtém
i tubit té shkarkimit (10), ku r1 (8) éshté té paktén mé e madhe se shuma e diametrit té

zonés sé hyrjes sé fluidit d; (7) dhe té distancés r3 (28), konkretisht (r1 > dz.+ r3).
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. Pajisja sipas pretendimit 1 deri 5, té shénuar né kété ményré, gé pjesa e sipérme e dhomés
sé reaksionit (18) ka mé shumé se njé tangjente me sipérfagen e mbéshtjellés sé vrimés sé
hyrjes (6) té renditur afér pjesés sé sipérme té dhomés sé reaksionit (18).

. Pajisja sipas pretendimit 1 deri 5, té shénuar né kété ményré, gé tubi i shkarkimit (10)

dhe/ose futja e fluidit (15) mund té rregullohet dhe zhvendoset pérgjaté aksit gjatésor (2).

. Pajisja sipas pretendimit 1 deri 7, té shénuar né kété ményré, gé futja e fluidit (15) ka njé

vrimé kalimi pérgjaté aksit gjatésor (2).

. Procedura pér funksionimin e njé pajisjeje sipas pretendimit 1 deri 7, ku 1énda fluide gé do
té trajtohet drejtohet né té paktén njé rrjedhé volumetrike népérmjet té paktén njé vrime
hyrjeje (6) né pjesén e sipérme té dhomés sé reaksionit simetrike sipas rrotullimit té kasés
(3, 4), ku zhvendoset té paktén njé rrjedhé volumetrike né njé drejtimin e rrjedhjes pér né
pjesén e poshtme té dhomés sé reaksionit (19) té lévizjes sé pérkthimit dhe rrotullimit
pérgjaté aksit gjatésor (2) dhe gé formon té paktén njé rrjedhé volumetrike té njé shtjelle
fluide qé rrotullohet, e cila nga ana teknike e rrjedhés formén njé shtresé kufizuese té
turbullt dhe gé né shtjellén fluide vihen né dispozicion forca té larta centrifugale gé shtjella
fluide devijon né futjen e fluidit (15) né njé l8vizje ngjitése né l8vizjen e pérkthimit dhe
rrotullimit té vendosur pérballé pérgjaté aksit gjatésor (2) né vrimén e hyrjes (11) té tubit
té shkarkimit (10),

e shénuar me ané té késaj,

gé népérmjet trajtimit né ményreé rrjedhje dinamike té té paktén njé shtjelle fluide té krijuar
té ndodhé né pajisje sipas pretendimeve 1 deri 7 né ményré té preferuar shndérrimi dhe/ose
shkatérrimi  mekanik dhe fizik dhe/ose radikalizimi substancave kimike ose

mikroorganizmave gé gjenden né I&ndén fluide.

. Procedurat sipas pretendimit 8, té shénuar né ményré té tillé, gé pérmes vrimén sé kalimit

(2) né futjen e fluidit (15) té paktén njé 1éndé tjetér fluide mund té thithet né vrimén e hyrjes
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(11) té tubit té shkarkimit (10), ku ajo veté dhe/ose njé 1éndé tjetér fluide éshté 1énda fluide

e futur né té paktén njé vrimé hyrjeje (6).

10. Pérdorimi i njé pajisjeje sipas pretendimit 1 deri 7 pér trajtimin paraprak, pérgatitjen,

sterilizimin, dezinfektimin dhe/ose nisjen e reaksioneve kimike nga dhe né l1éndét fluide.

11. Né pérdorimin e njé pajisjeje sipas pretendimit 1 deri 7 pér kryerjen e procedurés sipas
pretendimit 9 ose 10.

(11) 9776

(97) EP3363433/09/12/2020

(96) 17206714.2 / 28/06/2013

(22) 22/01/2021

(21) AL/P/ 2021/47

(54) METODAT E ULJES SE RREZIKUT TE NJE NGJARJE KARDIOVASKULARE NE
NJE SUBJEKT NE TERAPI ME STATIN DUKE PERDORUR ESTER ETILI ACIDI
EIKOSAPENTAENOIK

11/03/2021

(30) 201261666447 P 29/06/2012 US

(71) Amarin Pharmaceuticals Ireland Limited

2 Pembroke House Upper Pembroke Street 28-32, Dublin 2, IE

(72) SONI, Paresh (148 Long Wharf Drive,, Mystic, CT 06355)

(74) Gazmir ISAKAJ

Rruga "Petro Nini Luarasi", Ndértesa 22, Hyrja 17, AP 28, Tirang, Shqiperi

1. (57) Njé kompozim farmaceutik pér pérdorim né ulje té rrezikut prej vdekjes kardiovaskulare,

rivaskularizimit koronar, dhe/ose angjinés té pagéndrueshme né njé subjekt né terapi me
statin, ku subjekti ka njé nivel bazé triglicerid né agjérim prej 135 mg/dl deri né 500 mg/dl dhe
ka krijuar sémundje kardiovaskulare ose njé rrezik té larté té zhvillimit t&¢ sémundjes
kardiovaskulare, ku kompozimi farmaceutik pérmban 4 g ester etili acidi eikosapentaenoik,
administruar ¢cdo dité tek pacienti, dhe ku ester etili acidit einkosapentaenoik pérmban sé paku

96 p.% té té gjithé acideve yndyré omega-3 né kompozimin farmaceutik.
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Kompozimi farmaceutik pér pérdorim sipas pretendimit 1, ku sémundja e Kkrijuar
kardiovaskulare pércaktohet nga prania e cilitdo prej: sémundjes té dokumentuar té arterieve
koronare, sémundjes té dokumentuar cerebrovaskulare, sémundjes té dokumentuar té

karotideve, sémundjes té dokumentuar té arteriave periferike ose kombinimeve té tyre.

Kompozimi farmaceutik pér pérdorim sipas pretendimit 1, ku profili bazé fillestar i lipideve té
subjektit matet pérpara administrimit té esterit etilik té acidit eikosapentaenoik né subjekt dhe
ku subjekti ka njé ose mé shumé prej: njé vliere bazé fillestare jo-HDL-C prej 200 mg/d| deri
300 mg/dl; njé vleré bazé fillestare totale té kolesterolit prej 250 mg/dl deri 300 mg/dl; njé vleré
bazé fillestare té VLDL-C prej 140 mg/dl deri 200 mg/dl; njé vleré bazé fillestare HDL-C prej
10 deri 30 mg/dl; dhe/ose njé vleré bazé fillestare LDL-C prej 40 deri 100 mg/dl.

Kompozimi farmaceutik pér pérdorim sipas pretendimit 1, ku i) subjektit: (a) nuk i éshté
administruar 200 mg ose mé shumé né dité niacin dhe/ose fibrate pér té paktén 28 dité para
se té identifikohet si né terapi me statin dhe té keté njé nivel bazé fillestar trigliceridesh
agjérimi prej 135 mg/dl deri 500 mg/dl; (b) nuk i éshté administruar receté e acidit yndyror
omega-3 pér njé periudhé kohe duke filluar 28 dité para se té identifikohet si né terapi me
statin dhe té keté njé nivel bazé fillestar trigliceridesh agjérimi prej 135 mg/dl deri 500 mg/dl;
(c) nuk ka gélltitur shtesa dietike gé pérmbajné acide yndyrore omega-3 pér njé periudhé kohe
duke filluar 28 dité para se té identifikohet si né terapi me statin dhe té keté njé nivel bazé
fillestar trigliceridesh agjérimi prej 135 mg/dl né 500 mg/dl, ose ii) ku terapia me statin pérfshin

administrimin tek subjekti té njé statine dhe jo detyrimisht té njé ezetimib.

Kompozimi farmaceutik sipas pretendimit 4 i), ku kompozimi farmaceutik administrohet tek
subjekti pér njé periudhé kohe gé mbaron jo mé herét se 6 muaj pas njé administrimi té paré

té kompozimit farmaceutik.

Kompozimi farmaceutik pér pérdorim sipas pretendimit 1, ku kompozimi farmaceutik
administrohet ¢cdo dité tek subjekti pér 4 muaj, 1 vit, 2 vjet, 3 vjet, 4 vjet ose 5 vjet dhe jo
detyrimisht,

i) ku pas administrimit té ester etilit té acidit eikosapentaenoik, subjekti shfaq njé ose
mé shumé prej (a) nivele té reduktuara té triglicerideve krahasuar me nivelin bazé
fillestar; (b) nivele té reduktuara té Apo B krahasuar me nivelin bazé fillestar; (c)
nivele té rritura t&¢ HDL-C krahasuar me nivelin bazé fillestar; (d) asnjé rritje né
nivelet e LDL-C krahasuar me nivelin bazé fillestar; (e) njé ulje né nivelet e LDL-C

krahasuar me nivelin bazé fillestar; (f) njé ulje né nivelet jo-HDL-C krahasuar me
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nivelin bazé fillestar; (g) njé zvogélim té niveleve t& VLDL krahasuar me nivelin
bazé fillesatr; (h) njé ulje té niveleve té kolesterolit total krahasuar me nivelin bazé
fillestar; (i) njé ulje té niveleve té ndjeshmérisé sé larté té proteinave C-reaktive
(hs-CRP) krahasuar me nivelin bazé fillestar; dhe/ose (j) njé ulje né nivelet e
ndjeshmérisé sé larté té troponinés (hsTnT) krahasuar me nivelin bazé fillestar,

ose

i) ku subjekti shfaq njé ose mé shumé prej: (a) njé ulje té nivelit té trigliceridit prej té
paktén 5%, té paktén 10%, té paktén 15%, té paktén 20%, té paktén 25%, té
paktén 30%, té paktén 35%, té paktén 40%, té paktén 45%, té paktén 50%, ose té
paktén 55% né krahasim me nivelin bazé fillestar; (b) njé rritie mé pak se 30%, mé
pak se 20% rritjie, mé& pak se 10% rritje, mé pak se 5% rritje ose asnjé rritje né
nivelet jo-HDL-C ose njé ulje né nivelet jo-HDL-C té té paktén 1%, té paktén 3%,
té paktén 5%, té paktén 10%, té paktén 15%, té paktén 20%, té paktén 25%, té
paktén 30%, té paktén 35%, té paktén 40%, té& paktén 45%, ose té paktén 50%
krahasuar me nivelin bazé fillestar; (c) njé rritje né nivelet HDL-C té paktén 5%, té
paktén 10%, té paktén 15%, té paktén 20%, té paktén 25%, té paktén 30%, té
paktén 35%, té paktén 40% , té paktén 45%, ose té paktén 50% né krahasim me
nivelin bazé fillestar; dhe/ose (d) njé rritje mé pak se 30%, mé pak se 20% rritje,
mé pak se 10% rritjie, mé pak se 5% rritje ose asnjé rritie né nivelet e LDL-C ose
njé ulje né nivelet e LDL-C prej té paktén 5 %, té paktén 10%, té paktén 15%, té
paktén 20%, té paktén 25%, té paktén 30%, té paktén 35%, té paktén 40%, té

paktén 45%, té paktén 50%, ose té paktén 55% krahasuar me nivelin bazé fillestar.

Kompozimi farmaceutik pér pérdorim sipas pretendimit 1, ku kompozimi farmaceutik
administrohet ¢do dité tek subjekti pér 4 muaj, 1 vit, 2 vjet, 3 vjet, 4 vjet ose 5 vjet dhe ku
pesha e paré e subjektit e pércaktuar pas administrimit t& kompozimit farmaceutik éshté
mé e vogél se njé peshé bazé fillestare e subjektit e pércaktuar pérpara administrimit té
kompozimit farmaceutik, ose ku njé perimetér i paré i belit i subjektit i pércaktuar pas
administrimit t& kompozimit farmaceutik éshté mé i vogél se njé perimetér i belit bazé i
fillimit té subjektit pércaktuar para administrimit té kompozimit farmaceutik.
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