3BiT Npo KiAiHiYHe BUNIPOOYBaHH

1. Hasea aikapenkoro 3acoby (aMYKJIEAP (MUCLEAR) (amermiamucrein,
HAsSIBHOCTI - Homep peectpaniiinoro/600 mr, TadeTku mumyyi)

MOCBiTMeHHS)

2. 3asiBHUK Mera Jlaiidcaiiencis [Ta6nik Komnani Jlimite

3. Bupobuux Heytex Inau Can. Tiu. A.C.

4. llpoBeneni nociukenus:

DKomnux (3asBHHK HE IPOBOJWB JKOIHHX HOBHX
KIIHIYHUX ~ JIOCHi/DKeHb, oaHak Moayms 2.5
«Kniniunuit ornaa» nependavae moBHy Ge3neKy Ta
epexrunicts NAC. Bignosizno mo KepiBuux

[PUHIIUTIIB €BporeiicbKkoro areHTCcTBa 3
OLIHIOBaHHSA  Jiikapchbkux  3acobis  (EMEA)
(CPMP/EWP/QWP/1401/98), JOCIIJKEHHSI
Oi0eKBIBAJIEHTHOCTI JUIA LLOrO TNpenapary He

noTpibHe uepes Horo Jsikapcbky (Gopmy y BUIIIs
[IMITYYHX TabJIETOK.)

1) Tun Jgikapcekoro 3acoly, 3a AKHM

ct. 10 (1) Iupextusu 2001/83/EC.

KJIIHIYMHOT0 BUNIPOOYBaHHSN

MPOBOHIACS a0o IJIAHY €ThCSE
peecTpauis

5. IloBHa HA3BA KJHIYHOrO| -
BUNIPOOYBAHHS, KOJ0BaHUMH HOMEp

6. ®aza kaiHiYHOr0 BUNIPOOYBAHHS

BianosijHo o KepiBuux NPHHIIKITIB
€BporeiicsKoro areHTcTBA 3 OIIHIOBAHHS
J1IKapCEKHX 3aco0iB (EMEA)
(CPMP/EWP/QWP/1401/98), JIOCITIIDKEHHS

O10EKBIBAJIEHTHOCTI I  [BOTO  [penapary He
noTpibHe 4epe3 Horo Jikapcbky (HopMy y BHIIIs

[IHITYYUX TabJIETOK.

7. Ilepioq mnpoBeeHHsT  KJIHIYHOIO

BHIIPOOYBAHHA

3 o

He 3aCTOCOBYETHLCHA

8. Kpaiuu, e nposommiocs kjainiune
BHIIPOOYBaHHHA

He 3acTtocoByeThes

9. Kinbkicrs 1oc/1iuKyBannx

SaranoBana:
Daxriuna:

He 34CTOCOBYETLCA

10. Mera Ta BTOpMHHI WiIi KaiHivHoro
BHIIPOOYBAHHHA

He 3acrocoByerbest

11. Imzaiin KainiuHoro BUNpo0yBaHHs

He 3acTocoByerbes

12. OcHoBHI KpHuTepii BKIIOYEHHs

He 3aCTOCOBYETBHCA

13. JocaimxkyBanuii Jikapcbkuii 3acio,
cnocid 3acTocyBaHHs, cua il

He 3acTocoByeTbes




14. Ilpenapar nopiBusiHHS, 1034, cnocid
3aCTOCYBAHHSA, CHJIA JTil

He 3actocoByeThes

15. CynyTHs Tepanis

He 3actocoByeThbes

16. Kpurepii oninku edexTuBrocTi

He 3acTocoByeTbes

17. Kpurepii oninku 6e3nexkun

He 3actocoByeThes

18. Craruervuni Mmeroau

He 3acTocoByeThes

19. Jdemorpadiani

paca, TOHIO)

HOKA3HHKH
JocaizKyBanoi  momyasinii  (crarb, BIiK,

He 3acTocoByeThes

20. PesyabraTn epeKTHBHOCTI

He 3acrocoByeThes

21. PesyabTaTu Oe3nexn

He 3acrocoByeThes

22. BUCHOBOK (3aKJ/II0YeHHS)

[lepen 3acrocyBamHsMm 1mmny4di TtabaeTku N-
AlleTHJILUCTEIHY PO3YMHAIOTL Yy  Bojal. Takum
YHHOM, JOCII/DKYBAHHH Ipenapar 3acTOCOBYIOTh Y
BUIJIAIl  BOJHOTO PO3YMHY, SKHH Mae Taky K
KOHIICHTPALIED ~ AKTHBHOI  PEYOBHHH, K |
IHHOBaLIHUN nipenapat. JIomoMisKHI pe4oBHHH, 1110
BXOJIATH JI0 CKJIJy Ipernapary — Iie peYOBHHH, AKi
4acTO BHKOPHCTOBYIOTHCS Yy  (papMalleBTHYHIH
ranysi. Tomy Hemae HeoOXiHOCTI IPOBOAUTH Oy 1b-
SKE JOCTIJIKEHHS 010eKBIBAJICHTHOCTI, SIK

YroosaoBaxkena ocoba
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3BIT
NPo AOKJIHIYHI 10C/Ti/IKEeHHS

1. Haszsa uaikapebkoro 3acody (3aMYKJIEAP (MUCLEAR)
HAsIBHOCTI - HOMep peecTpaniiHoro
NOCBiMeHHs):

1) Tun nikapeskoro 3aco0y, 3a skumet. 10 (1) dupextusu 2001/83/EC.
npoBoauacs abo IMIAHYETBCS PeecTpaltis

2) IlpoBenieni noCIiDKEHHS He 3acrocoByeThes

2. @apmakoJoris:

1) [lepunna dpapmakoarHamika N-auerwinuerein ta S-kapOOKCUMETHIILIMCTETH — 11
MYKOMITHUHI  3aco0M  LIMPOKOro  3acCTOCYBAHHS,
3adB/CHI  AK  TAKi, 1110 PO3PHUBAIOTH  AMCYJb]inHI
3B'A3KH  [JIKONPOTETHIB, 110 3HAXOJATLCH B
MOKPOTHHHI, 3aBJISIKH CBOTM BIILHUM
CyNbMIAPUILHUM  TpyNam, 1O NPU3BOAMTL /10

3MEHIICHHSA B S3KOCTI !\dOK;’}'&)'l'HHHH.l

Panni pocaimienns dapmaxosnorii N-auetuiauucreiny
VIOBIILHIOBAIMCL Yepe3 TPYAHOLUL B aHamiszi. 3nauHa
yacTuHa wiei npobiaeMu MNOB’s3aHa 3 BEJIMKOKO)
aKTHUBHICTIO Tiosiool (S-H) rpynu npenapary, ska
pearye in vivo 3 YTBOPEHHAM JAMCYb(IAHUX 3B A3KIB,
OKUCIOIOMH  Jlikapebkuii  3acih. Takum  4yMHOM.
npenapar MoXe Y BiNbHIH (opMi BHUABIATHCHL Y
cHpoBaTili KpoBi abo y 3B’s3auiit — B aAMCYab]iaHKX
3B'A3KaX 3 WIMPOKHMM  criektpoMm  OinkiB.  Omxe,
AHAITHYHA ~ CHCTEMa  TMOBMHHA  MaTH  3/1aTHICTH
BUMIPIOBATH SK BIJIHOBJAEHHMH, Tak i OKMUcieHuid N-
AUETWIILIMCTETH, AKWA NPUCYTHIH Yy PO3YMHHMX Ta
Ginkosux (pakiisx 3paszka.’

3a JIoNOMOrol0 TakHX MeTO/iB OyJI0 BCTAHOBICHO, 11O
nepioa nanipeupeseHHs NAC 3 nnasmu KpoBi micus
BHYTPILIHBOBEHHHUX 1H €KUIH CTAHOBUTH NPUOINH3HO
Bil 6 10 40 XxB. byllo BHABACHO. WO BUIBHMI
nikapebkuii 3aci0 He BusiBnsieTbes, a okuesieHuil NAC
OyB MPHUCYTHIN JUIIE Y HU3LKMX KOHLEHTpALIAX mics
nepopanbHoro seejgeHHs 200 mr NAC. Beaxanocs.
o Hiogocrynnicts Mene 5% 3yMOBIEHA BETUKUM
merabonismMom riepioro  npoxo/pkenns. Kpim Toro,
Oy/n0  MPOAEMOHCTPOBAHO, IO  BHYTPILIHLOBEHHO
BBeAcHMA  N-aueTwiuucTein B 3HA4YHIA  Mmipi
IR SA3YETHCS 3 [J1a3MOK

YTBOPIOKOYH  JIUCY NI LK.

BIJTBHOTO NAC LHUPKYIIOC

f %
. e W
BHYTPIIIHBOBEHHOI'O BBEJICHHA. ¢ (J ¥
s




OcTaHHIM YacoM CroCTepiracThes 3HAYHE 3POCTAHHS
iHTepecy 10 aHTHOKCHAHTHUX BjacTHBOCTEM N-
aueTuiauMcTeiny. OKCHAATHMBHHMIA CTpec BMHUKAE B
pesyabraTi aAucbanaHcy MiXK peakKTHBHMMH (GopMamu
kucHiO  (POK) Ta piHUMH  aHTHOKCHIAHTHUMHM
CMCTeEMaMM B opraHizmi.  N-aueTuiuucreiHn €
npeacTaBHUKOM BEJIUKOT rpynu €K30reHHUX
AHTHOKCHMIAHTHUX JiKapcbKux 3acoliB, fiKi MOXYTb
3aXMILATH BiJl OKCHIATMBHOTO MOIIKODKEHHS TKAHHWH.
AHTHOKCHAHTHA i N-aueTuiaimcTeiny mMoxke OyTH
GesnocepeIHbO MOB’A3aHa i3 caMUM rnpenapaTom abo 3
BTOPHHHOIO  iHJYKUi€ BHpOONEHHA IIIyTaTioHy.
Cepen npamux edextis N-aueTuiucTeiHy € peakuii 3
rigpokcuiasHumu paaukanamud (OH), mwo npussoauts
10 ix  iHaktuBawil. Y npoueci N-aueTHianucTeiH
MEPETBOPIETLCA B HAMIBNPOAYKTH  TIONOBMX
paaukanie  N-aueTwnuucTeiHy i, B  KiHLEBOMY
pesynerati, B aucynbdin N-auetnnuucreiny. Peakuis
3 OH € wmBHMAKOIO Ta eHEepriiHO0, 3 KOHCTAHTOK
weuakoeri 1,36 x 100 M., cek.,. [Ipenapar € meHin
e(eKTHBHMM MOMJIHHAYEM CYNEPOKCHIHOTO aHIOHY
(0-1) Ta nepekncy soanio (H,0,). Sk npasuo,
onybnikoBaHi JIOCTIJKEeHHS Ge3nocepeaHboro
AHTHOKCHIAHTHOIO BIUIMBY N-aueTuauucTeiny
NPOBOAMIMCEL  in  Vitro. 3Ha4YMMICTh  CYMHIBHa,
BPaxoBYIOUM 13rajaHy BHUlle (apMakoKiHETHKY N-
aueTunumcteiny. Hesnauna kinbkicTb nocnabnenoro
IN-aueTHaLMCTeTHY HacmpaBi NMOTPArJsic B CHCTEMHUIH
KPOBOTIK MiC/1s1 NepopaibHOr0 3aCTOCYBaHHs *

2) Bropunna apmakoauHamika

Jlani BincyTHI

3) ®apmakonoris Ge3nexu

Jlani BijIcyTHI

4) Gapmako MHaMIYHI B3aeMOIil

Jlani BiJICYTHI

3. DapmakokiHeTHKA:

1) AHajiTHYHI METOJMKH T4 3BITH LI0JI0 1X
BaTi 1anii

2) BemokryBanus

JlaHi BijiCcyTHI
IN-aueruamcTeit IIBHAKO abcopOyerbes i3
LUTYHKOBO-KHIIIKOBOTO TPaKTy. MakcumasbHa

KOHLEHTpaLlis B IJ1a3mi JocsracTbes npubau3Ho vepes
0,5-1 roauny micas nepopanbHOro MPUIHOMy. >

3) Poznopin

N-aueTuiumeTein metabonizyeTbes 0
aveTwiumcteiny, N, N-giaueTHianucTy iy &

uucreiny. Cam  L-umcrein  meraGomizyer
rayrationy, Oinka, TaypuHy Ta cyib a o

uepe3 MeTabosli3M y CTIHKaxX Kuiugd




«nepuoro NPOXOJIKEHHA»
aLEeTUILMCTETHY HM3bKa.

010A0CTYIHICTh
T1/2  N-aueTunumcreiny
CTAHOBUTE 6,25 roanHu nicis npuiomy.’

4) MeTtabounizm

[Ticns nepopanbHoi iHransuii abo iHTpaTpaxeasbHOro
3aKanyBaHHs Oijblua yacTMHA BBEJEHOrO Mperapary
Oepe yuacte y cynbdriapun-aucynasdianiin peakuii;
pewra abcopOyeTbest 3
JICALETHIIIOETLCA TMEYIHKOIO /10 LMCTEIHY, @ 3rojoM
meTabolizyeThes. Auetunuucrein MiJJIaEThCA
LIBHAKOMY J€alEeTHIIOBAHHIO in VIVO 3 OTPHMaHHAM
uuereiny  abo OTPUMAHHAM
IHALIeTUIILMCTHHY.

JEreHeBoro  eniteniio,

OKHCJICHHHIO 3

5) Bupeienus

[Ticnsa BHYTPILIHLOBEHHOIO BBEICHHS ALETHILMCTEIHY
cepejiHii nepiojl HanMiBBUBEACHHS CTAHOBUTH 5,6 Ta 11
FOJIMH Y JIOPOCIMX Ta Y HOBOHAPOYKEHHUX BiJIMOBIAHO.
Cepenniii nepios HanippuBesieHHs 30iMBIIMBCS Ha
80% y nauieHTiB 3 TEKKMM YypaKeHHAM TE4iHKH
(TobT0 ankoroabHUM LUpo30M (7-13 Ganis 3a WKaIo0K
Yainn-IT10) abo nepBuuHuii  Ta/abo
Giniapuuit uupo3 (5-11 Ganis 3a wikanorw Yaina-I1"10)

BTOPHHHHI

6) PapMaKoKIHETHYHI B3aeMOIi]|

(oKITiHIYHI)

Hemae nanux rpo JTOKITIHIYHI B3aEMOJIIT JIIKIB.

7) Inni hapMakoKiHeTHYHI JOCIIJDKEHHS

JlaHi BiCyTHI

4. Tokenkosoris:

1) Tokcuynicts y pa3i
BBEICHHS

0JHOPa30BOIo

Jlani  JOKJIHIYHMX ~ J0OCHIUKEHb  ALETHIILMCTEIHY,
OCHOBaHi Ha 3BMYAHHMX AOCHIKEHHAX (apMakosorii
Gesnekn, TOKCHYHOCTI Yy pasi MNOBTOPHUX BBEIEHD,
reHOTOKCHYHOCTI, KaHLIEPOTeHHOIO
BILUIMBY Ta PENpoAyKTHBHOT TOKCMYHOCTI, HE BKa3ylOTh

Ha PU3HK J1J14 J]}O,[[MHM.4

MOXJIHBOTO

2) TokcH4HICTE Y pa3i NOBTOPHUX BBE/ICHD

JlocniKeHHS TOKCHYHOCTI Y pa3i NOBTOPHUX BBECHH
y pisHux TBapuH (uiypiB Ta cobak) TPHBAIICTIO /10
OJIHOTO POKY HE MOKAa3aaM NaToNOrUHUX 3MiH.’




3) 'eHOTOKCHYHICTE: in Vitro

N-aueTaumMeTein 31 cTilikol  edeKTHBHICTIO
3HWKYBAB MYTAareHHY aKTHBHICTB JESIKMX MYTareHis
npsiMoi Ail, sKi, sIK TMOBIAOMISIETECS, BHABISIOTECS B
CUrapeTHOMY JuMIi, Hanpuknan, Gopmanbieria (1K v
piakiii, Tak i B naponoaiGuiit ¢dopmi, metabosnit
yperaHy  BiHiakapbamaT  enoKcHi, — MeTajieBHi
Gixpomat HaTpilo Ta arpoXiMiuHMii KanTaH.

INAC OyB J0CHTb (EKTUBHUM Y MPUTHIYEHHI NPAMO]
myrareHHocTi POK  (peakruBHHMX (opM  KHCHIO),
HanpUuKaal, WisxoM nociabieHHs reHOTOKCHYHOCTI
MEPOKCH/IIB, BKJIOUAIOYM FiPONEPOKCH LIMMOJY Ta
NEPOKCHJL  BOAHIO.  3axXMCHI  eeKTH  TaKoOK
cniocrepiraaues Bunpobysanni  NAC wonao
reHOTOKCHYHOCTI ¢BizkOBHpoOnenux POK, Hanpukia
OH, 1mo  yTBOPIOIOTHLCSH iHKyOauiil
(arountapHoro neiKoTpieHy JOAMHK 3 GakTepismu,
Ta UIOA0  CYMEPOKCHAHOro aHioHy (0O;-), wuio
YTBOPIOETBCSI MOHOEJIEKTPHYHOTO
BiJIHOBJIEHHSI B peakuii MDK KCaHTHHOKCHM/A30K Ta

npH

HIJTAXOM

BHACIIJIOK

riNOKCAaHTHHOM i3 NOAa/IbIINM nepeTBopeHam y Hy0,
3a yyacTi cynep-okcHaaneMyTasu.”

in Vivo (BKJIIOYAIOYH JI0JIATKOBY OILHKY 3
TOKCHKOKIHETHKH )

Jlani BiJICyTHI

4) Kanueporensicrs:

Jlani  JOKJIHIYHMX  JOCHIKEHb  ALETHILKCTEIHY,
OCHOBaHI Ha 3BMYaWHMX JocimkeHHsx (apmakonoriil
Oe3neku, TOKCHYHOCTI Y pasi MOBTOPHMX BBEIEHb,
FEHOTOKCHMYHOCTI,  MOXK/JMBOINO  KaHLEPOTreHHOro
BIUIMBY Ta PENpOAYKTHBHOT TOKCHYHOCTI, HE BKa3YIOTh
Ha PU3MK JUIS JIOJMHH.

J1OBrocTpoKoBI HOCTIDKEHHS

Jlani BiacyTHi

KopoTtkocTpokosi JOCITJKEHHS
a00 NOCIiKEHHS Cepe/IHbOT TPHBAIOCTI

Jlani BiACyTHI

T01ATKOBI JIOCITIJKCHHS

Jlani BigcyTHi

5) PenpoaykTHBHA ~— TOKCHYHICTH T4
TOKCHYHHMH BIUIMB HA PO3BHTOK IIOTOMCTBA:

Jlani  QOKNIHIYHMX  JIOCHIKeHb  AUETHIILMCTETHY,
OCHOBAHI Ha 3BMYaHHMX JociiKeHHsx (apmakonoriil
Oe3neku, TOKCHYHOCTI Yy pasi MOBTOPHUX BBE/CHD,
FBHOTOKCHHHOCTL MOYKJIHBOTI'O KaHUEPOreHHOT O
BIJIMBY Ta PENPOAYKTHBHOT TOKCHMUYHOCTI, HE BKa3ylOTh
Ha pU3KK 1 JIKDJIWHH,

BB  Ha  QeprHiBHICTE 1 paHHiii

eMOpIOHAIbHHI PO3BUTOK

Jlani  NOKJMIHIYHMX  JOCHIUKEHb  aUEeTHILKCTEIHY,
OCHOBaHI Ha 3BMYAHHWX JOCHIKEHHAX (apMakooriil
Oe3rnekd, TOKCHUYHOCTI Yy pasi TNOBTOPHMX BBEJIEHb,

reHOTOKCHYHOCTI, MOKJIHBOTO KaHLEPOreHHOI0
BIUIHBY Ta PENpoayKTUBHOI TOKCHYHOCTI, He BKA3YIOTh
AR A—

~

Ha PU3MK JLIs JHOIMHM, A e
; e,

VR

EMOpPIOTOKCHYHICTE

Jlocnikenns emMOpioTOKCHUYHOCTI Y
Ta LLypiB Mijl 4ac OpraHoreHesy He Mo




HacHiJKIB [t pPO3BUTKY. Y  JOCHIDKEHHAX
bepTunbHOCTI, nepu- Ta NOCTHATAJIbHUX
NMOCHI/DKEHHAX Ha mypax He Oyno 3adikcoBaHo
HEeraTMBHMX HACJiJKiB JUis MOJIOriB Ta jakrauii, a

TaKOXK Ul QI3UYHOrO pPO3BUTKY Ta J03piBaHHsA
MOTOMCTBA.

I IpenaranbHa 1 nocTHaTaIbHA TOKCHYHICTD |Jlani BiACYTHI.

BBOJIUTLCH  IIOTOMCTBY  (HECTATEBO3PLIMM
TBapuHaM) Ta/abo OLIHIOETHCA Bi/UTAICHA)
i

Jlocmipkenns, npH  SKHX  npenapar)/lani BijcyTHi.

6) Micuesa nmepeHOCHMICTh Jlani BincyTHi
7) JlonatkoBi nociipkenHs Tokenanocti:  |Jlani BigcyThi
AHTHUTEHHICTD (YTBOPEHHS aHTHTII) Jlaui BijicyTHi
IMyHOTOKCHYHICTE Jlaui BigcyTHi
JlocmipKeHHs: MexaHi3MiB il Jlani BijcyTHI
JlikapchKa 3a1e/KHICTh Jlani BiacyTHI
TokcnunicTs MeTaboMITIB Jlani BiICYTHI
TOKCHYHICTD JOMILIIOK Jlani BiaCyTHI
[HInE Jlani BicyTHI

BHBYCHHH [Mpoaax

3araiabHOT JKapChKoi

S. BucHoBkm moao aoxuinivHorollle MoKkiiHIuHE pe3toMe CYNPOBOUKYE 3asBKY Hal

dhopmu

areruianuereiny 600 mr, mmnyuux TabneTok i
MEepOPaIbHOrO 3aCTOCYBAHHS.

Menuuni nepeBaru, siki CJIijJi O4iKyBaTH Bim IHX
npenapariB, MoAidHI 10 THX, 110 € B ICHYIOUHX
mikapchbKuX (hopM, 1 SIK He3anaTeHTOBaHI [pernapaTH,
BOHHM IIOBHHHI 3a0e3MeYuTH J0/aTKOBY INepesary y
BapTOCTI Mepe/l ICHYIOYUMH IIperiapaTamMu.

BAMIT

Ynosnosaxena ocoda 3agBHHKA B YKpaini
Jupexrop IlpeacraBuunrea

«Mera Jlaiigcaiiencis Iabuaik Komnani Jlimiren»




Nonclinical Summary

1. Medicinal product name (marketing
authorization number, if available):

MUCLEAR

1) Medicinal product type that has been
registered or is to be registered

IArt. 10 (1) of Directive 2001/83/EC

2) Conducted Studies

Not Applicable

2. Pharmacology:

1) Primary Pharmacodynamics

N-acetylcysteine and S-carboxymethylcysteine, widely
used mucolytic agents, are claimed to break the
disulphide bonds of the glycoproteins present in the
mucus because of their free sulphydryl groups, thereby
leading to a reduction in the viscosity of the mucus.'

Early studies of NAC pharmacology were hindered by
difficulty in analysis. Much of this problem relates td
the great activity of the drug’s thiol (S-H) group,
which reacts in vivo to form disulfide linkages,
oxidizing the drug. The drug may, therefore, be found
in free form in serum or bound in disulfide linkages
with a wide variety of proteins. The analytic system
must, therefore, be able to measure both reduced and
oxidized NAC present in soluble and proteinaceous
fractions of the sample.?

Using such methods, it has been found that the plasma
half-life of NAC after intravenous injection is
approximately 6 to 40 min. It was found that free drug
was undetectable, and oxidized NAC was present only
in low concentrations, after oral administration of 200
mg of NAC. The less than 5% bioavailability was
believed to be due to extensive first pass metabolism.
Furthermore, it was demonstrated that intravenously
administered NAC binds extensively to plasma and
tissue proteins, forming disulfides

As a result, little free NAC circulates even after
intravenous injection. 2

Recently, there has been a great increase in interes
regarding NAC antioxidant properties. Oxidative stress
occurs as a result of an imbalance between reactivg
oxygen species (ROS) and the body’s nativg
antioxidant systems. NAC is one of a large group of
exogenous antioxidant drugs that may protect against
oxidative tissue injury. The antioxidant effe ;éof NACQ

may be directly related to the drug itse ;ﬁér'to the
secondary induction of glutathione prodyt -'ﬁﬁ-:,Among
direct effects of NAC are reactions "'b‘_'hydro__xyl

radicals (OH), resulting in their inactivatit

2) In the



process NAC is converted into NAC thiol radical
intermediates, and finally into NAC disulfide. The
reaction with-OH is rapid and vigorous, with a ratg
constant of 1.36 x 1010 M-1 sect. The drug is a lesg
effective scavenger of superoxide anion (02-1) and
hydrogen peroxide (H202). Published studies of direct
antioxidant effects of NAC have generally been
performed in vitro. The significance is questionable
given the pharmacokinetics of NAC discussed above
Little reduced NAC actually reaches the bloodstream
after oral administration. ?

2) Secondary Pharmacodynamics

No data available

3) Safety Pharmacology

No data available

4) Pharmacodynamic Drug Interactions

No data available

3. Pharmacokinetics:

1) Analytical methods and reports on their
validation

No data available

2) Absorption

NAC is rapidly absorbed from the gastrointestinal tract
Peak plasma concentrations are observed
approximately 0.5 to 1 hour following oral
administration of doses. *

3) Distribution

NAC is metabolized to N-acetylcysteine, N, N
diacetylcystine and L-cysteine. L-cysteine itself i
metabolized to glutathione, protein, taurine and sulfate|
NAC has low bioavailability, probably because of its
extensive first-pass metabolism in the liver. The
terminal half-life of total NAC is approximately 6.2
hours after ingestion.’

4) Metabolism

Following oral inhalation or intratracheal instillation,
most of the administered drug appears to participate in
the sulfhydryl-disulfide reaction; the remainder ig
absorbed from the pulmonary epithelium, deacetylated
by the liver to cysteine, and subsequently metabolized
Acetylcysteine undergoes rapid deacetylation in vivg
to yield cysteine or oxidation to yield diacetylcystine.

5) Excretion

Following IV administration of acetylcysteine, mean
elimination half-lives of 5.6 and 11 hours have been
reported in adults and in neonates, respectively. Tha
mean elimination half life was increased by 80% in
patients with severe liver damage (i.e., alcoholid
cirrhosis (Child-Pugh score of 7-13) or primary and/or
secondary biliary cirrhosis (Child-Pugh segréof 5-11).

6) Pharmacokinetic Interactions

(nonclinical)

Drug

No nonclinical drug-interaction data ?ﬁ?ﬂabl%m; :
/ i
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7) Other Pharmacokinetic Studies INo data available
4. Toxicology:
1) Single-Dose Toxicity Preclinical data of acetylcysteine based on

conventional studies of safety pharmacology, repeated
dose toxicity, genotoxicity, carcinogenic potential and
toxicity to reproduction do not indicate a risk tq
humans.’

2) Repeat-Dose Toxicity Repeat dose toxicity studies in various animals (ratg
and dogs) lasting up to one year showed nog
pathological changes.’

3) Genotoxicity: in vitro N-acetylcysteine was consistently effective in
decreasing mutagen potency of some direct-acting
mutagens which have been reported to be detectable in
cigarette smoke, such as formaldehyde (both in liquid
and vapour form, the urethane metabolite vinyl
carbamate epoxide, the metal sodium dichromate and
the agricultural chemical captane.

NAC was quite effective in inhibiting the direct
mutagenicity of ROS (reactive Oxygen Species) e.g|
by attenuating the genotoxicity of peroxides, including
cymene hydroperoxide and hydrogen peroxide
Protective effects were also observed by testing NA(
towards the genotoxicity of freshly generated ROS for
instance OH generated by incubating human
phagocytic leukotriene with bacteria and towards
superoxide anion (O2-) generated by monoelectric
reduction in the reaction between xanthine oxidase and
hypoxanthine and further converted into H202 in the
presence of super-oxide dismutase.”

in vivo (including additional toxicokinetic [No data available

assessment)

4) Carcinogenicity: Preclinical data of acetylcysteine based on
conventional studies of safety pharmacology, repeated
dose toxicity, genotoxicity, carcinogenic potential and
toxicity to reproduction do not indicate a risk to
humans.

Long-term studies No data available

Short- or medium-term studies No data available

Additional studies No data available

5) Reproductive and Developmental|Preclinical data of acetylcysteine based on

Toxicity: conventional studies of safety pharmacology, repeated

dose toxicity, genotoxicity, carcinogenic potential and -
toxicity to reproduction do not indica}p‘“&f-":‘f\l’sk tQ
humans. /] B
Fertility and early embryonic development |Preclinical data of acetylcysteing,
conventional studies of safety pharmacolg

- basedicaon
. repatd |




dose toxicity, genotoxicity, carcinogenic potential and
toxicity to reproduction do not indicate a risk to
humans.

Embryotoxicity

Embryotoxicity studies in pregnant rabbits and rats
during organogenesis did not show any developmental
effects. In fertility studies, peri- and postnatal study
with rats, no adverse effects on delivery and lactation
or on physical development and maturation of the
offspring were noted.

Prenatal and postnatal toxicity

No data available.

Studies in which the offspring (juvenile
animals) are dosed and/or further evaluated

No data available.

6) Local Tolerance

No data available

7) Other Toxicity Studies:

No data available

Antigenicity (antibody production)

No data available

Immunotoxicity

No data available

Mechanistic studies

No data available

Dependence

No data available

Metabolites toxicity

No data available

Impurities toxicity

No data available

Other

No data available

5. Nonclinical conclusions

This non clinical summary accompanies an
application to market a generic formulation of
acetylcysteine 600 mg effervescent tablets for oral
use.

The medical benefits to be expected from thesg
formulations are similar to those of existing
formulations and as a non-proprietary preparation
they should offer an additional cost advantage over

Applicant (marketing
authorization holder)

Mr. Snehal

QA & Regu éf@r}x Affairs Direct Apis
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Clinical Trial Report

1. Medicinal product name (marketing
authorization number, if available)

MUCLEAR

2. Applicant

Mega Lifesciences Public Company Limited

3. Manufacturer

INeutec Ilac San. Tic. A.S.

4. Performed studies:

No (Applicant not performed any new clinical
studies; however the Module 2.5 Clinical overview]
provides complete Safety and efficacy of NAC.
According EMEA
(CPMP/EWP/QWP/1401/98) bioequivalence study

to Guideline

is not required for this product due to its

pharmaceutical dosage form as effervescent tablet.)

1) Medicinal product type that has been
registered or is to be registered

Art. 10 (1) of Directive 2001/83/EC

5. Full title of the clinical trial, clinical
trial code

6. Clinical trial phase

According to EMEA Guideline
(CPMP/EWP/QWP/1401/98) bioequivalence study
is not required for this product due to its|
pharmaceutical dosage form as effervescent tablet.

7. Clinical trial period

from to

Not applicable

8. Countries where the clinical trial has
been performed

Not applicable

9. Number of subjects

Planned:
Actual:

Not applicable

10. Objective and secondary goals of the |[Not applicable
clinical trial

11. Clinical trial design Not applicable
12. Basic inclusion criteria Not applicable
13. Investigational medicinal product, [Not applicable

method of administration, strength

14. Comparator, dose, method
administration, strength

of|

Not applicable

15. Concomitant therapy

Not applicable

16. Efficacy evaluation criteria

Not applicable




17. Safety evaluation criteria Not applicable

18. Statistical methods Not applicable

19. Demographic profile of the study Not applicable
population (gender, age, race, etc.)

20. Efficacy outcomes Not applicable
21. Safety outcomes Not applicable
22. Summary (conclusion) The N-acetylcysteine effervescent tablets are

dissolved in water before administration. Therefore,
the test product is administered as an aqueous ‘
solution, at the same concentration of active
substance as the innovator product. The excipients
used in the formulation are well-used compound in| :
pharmaceutical area. Therefore there is no need to| |

carry out any bioequivalence study as directed in

Applicant (marketing authorization
holder)

'E. Houtmeyers et al. Effects of drugs on mucus clearance, Eur Respir J 1999, 14: 4524467

?S. Fishbane et al. N-Acetylcysteine In The Prevention Of Radiocontrast-Induced Nephropathy,

J Am Soc Nephrol 15: 251-260, 2004

’ PDRhealth, Acetylcysteine, www.pdrhealth.com - link

*NACSYS 600mg Effervescent Tablets. Summary of Prescribing Information. Updated October
2017. Available online:
https://www.medicines.org.uk/emc/product/8576/smpc#PRECLINICAL SAFETY




