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Food and Drug Administration
Rockville MD 20857

0CT 29 1981
FOI Services |ncorporated In reply refer fo
12315 Wi tkins Avenue File FB1-25739
Rockville, MD 20852 Your Control No. 18012

Dear Sir:

This is in reply to your letter of October 9, 1981, received by this division
on October 20, 1981, in which you requested information concerning Mucomyst
Solution, NDA 13-601.

Enciosed Is the Information you requested.

As you will note, minor deietions have been made in the record(s) furnished to
you. In the jJudgement of the Food and Drug Administration the information
deleted does not fall within the scope of your request and, in any case, is
not required to be disclosed under the Freedom of Information Act. |f,
however, you do desire to review the deleted material, please make an
additiona!l request. |f the agency shouid deny you this information, you have
the right to appeal such denia! to the Department of Health and Human
Services. Any letter of denial will tell you how to make this appeal .

Sincerely yours,

/3\1-.? / 60}«!\

Gari/H. Boyer

Freedom of Information Officer

Division of Surgical-Dental
Drug Products

Bureau of Drugs
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dceeasica: - Dr, fyroa B, Clark
Viee Fresidant, Dusocred Center
Evansville 21, Indiona

Cepzlonion:

OCT 29 1981

SEp1e 198

-

Rofercuce 15 made o your mew <rus epplication dated Yoy 17, 1962

subzltted purzunnt o pectien

Coszztic Lo for tha

Ee 21p0 a2cknowledps v

preperaticna “Acet

cecipt of your ad

295(b) of the Todersl Food, Druj, and

yleysteinos,”

¢itfcnal eommuniestion dated

Aozust 23, 163, amanding the gpplicatiom.

Tho eppitcaticsn vasz £1lcd on Auguse 27, 1933,

Wa bava czxoleted aur

Uzéer the Frovicicons

of tus Yeoaiztions, 1
dTvg £re to be mafpes

in triglicata as fell

(L) Inssediotaly

- - aoy npisup of tke
- informatica b 1234
pkyoicsl, or oih

the gpecificasio

(2) Yithin 2ifte

otudy of this ap

of zoctica 505(3)
ccoTds 0f ciiniea
fued 2and reported
cus:

upor {ta recuipt

druy or its lgde
s2ieg any brcterd

plication and 1r g apprevad,

of tke Act ang ucc:ién 130.13
1 and cther exnericnce vita the
to thz Divizicn of Kay Drurg

by you, inforcation concerring
l1ing with gnctter oreicls and
olegieal, sigrificant chamfezl,

er chapg? or doterioration in tha dreg or acy
fatlurg of cuo 2r rere cictributed batchcs of tha drez to ceot
o3 ectablizhnd Zor 1t {n th» pey crug applieation,

¢n working dayg o

£ thefr receipt by you, seperts |

coacernieg oy wmzxpected sidz eifece, injury, tozicity, or sencie
tivity reacticn co 82y unoxmazctad

that 40 aszoctint
©Z not euch effo
drug; erd roport
its cxpected phe

(3) Vitlin {ctervala

ing with the cate

iz tha gecead vear follew

iccidence or severity thercof

ed vieh clintczl or other use of the drug, viether
¢t has been determined to be attributshle ta the

5 of ary vousual

fatilute of tha drug to exhibit

rzacological activity,

6 of

ofvthrce =onthe during the firet year begina-
Spproval of this §2plication, six uwonths dys-
irg euch date, azd at yearly {atervals
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 Epzd Jshinoon & Crupcoy

thaveaftes: (1) All othor fnfoxmation on elfcical znd ethor
erperionce, ctudies, irvestisstiona, ead tests ccadectad, re-

- czlved, cr othorvige chtainad by you; (2) Cepiec of all c*il e§14
plocca end othor lzdbeling for ths drug; aad (3) Copien of all
‘advettiain uoed f{u produtiﬂg the drua.

I! eny such renorta have coze to you gince the sutmissica of tho nov
dreg spoliceticen, v &ra roquectizg that you preapily sudbzit f{nicroma-
tica cbzut thea, Ua eszuze thel the application centafns ell guch

. datae to tha cote of {tg suluipsion to usz, but 4{f & docu nOL ft ghculd
ha cu:plccwntcd with tho dnta._

It ndnitio“al ;nforaation ic not cv1£1ab;c at the intervels cpzcified,
a stotezent to thio cffect ehiseld be tubaitted. Zsliure to mointoin
end eub=it Such records may te ths bseis for reguvletory actica or
vithdroving the epprovel of the epplicatioa,

The printed brochure- packn"c {zcert aseccspanylag yeur eczzunication
of Auzuzt 23, 1963 is not {deatical to the draft c¢o3y incorporotinz
the chnnres reccxmeaded by onr lot2er of Auv-ust 2, 1953, Ve nota thst
the text haa gencrolly included the chanzea vhich wo had reczczizanded,
We alzo Lisve noted the typozrepnicsl erzora 1fsted ca page 2533z,
togethor vith your cocamidtzect that they will be corrccted prior to
your uvie of thisg lnbcllac. “ho charges &are not cozxsidersd objeetion-
gvle, 2nd do not pracluds approvel of tha z2pplicatlion. Eevever, our
. approval 45 ceatimgent vpoa the follewizg rovislon 2nd avsmentatisa
of the "VALRINCS" coctica of tha finn) prinied brechure-insert:

. - Taa ecatire “Lu~JI:uS" pectica should gppear in bold fze2 type.

The 'UARMYZES™ goction should state, fu & separate (secoad)

" f#ollowing peracrophi Asthizaties under treetment with Huccoyst
(Acetyleyeteine) chould b2 vatched carafzlly, If broachozpasa
occurs, this wedication should be fmmadllately diccontinaed.

Ve urge that in your reprinting of the Lrochare-imsert a lsrger, and

conscaucntly wore 1¢3{dble, type size will bo used,

Pleese forward five copies of tho ccrrected printed brechure-ivsert,
fn tho format intecaded £or use in the finished morket packages of the
drug, whon availsble,

Sinc..rdy ycurs,

ch%?gﬂ Loclkhart, H.D

Modienl Oificer
Piviciena of lizwv Druge
Burcau of lzdicine
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_guomitted KDA reportec Guinea pigs

SIZLWARY of KOA 13-601 ' »

Mead Johnson Company
_Evansville, Indizna

Product: Acetyleysteine, 207

(1-acetamido-1l-carbxs-cthane-2-thiol) *\\N\\
Product 5052-GS \l _
Acetylcysteine 20.07% L b
Disodium EDTA .05%

NaOH for ¢H to 7 4,9%

Deionized HOM gs to 100,0%

Acetycysteine is offered as a mucolytic agent for the relief of mucous
and mucopurulent pulmonary scerctions, ¢snecially those found as brenchiolar
plugs, as in Iibrocystic discasc, It is propused as an adjunct in the
therapy of diseases vhoce symptoms include viscid or inspissated mucus,

Recommeaded dose: 1 to 10 ml,, via a face mask or mouthpicce (acvosolized),

~or up tn 300 ml, into a tent or crouvpette over a period of hours, znd for
. intratracheal use, in full or dilutcd strensths,

Acetylcysteine comes in plastic-storpered glass vials containing 10 ml.
or 30 ml., and in slass ampuls containing 10 ml.

e s mp e g o mwy e g s gt ST S - 1

Pharmzznloric Studice:

- .a - . 1

bode. e teem e iesaiat .

Acute Toxicity - LD, (mo/kg)

Mice = I.v.” 1200, Oral 3000+
Guinea pigs - " 1550, 1P, X500
Rats -~ ¢ 5500, " 1600
Dogs -~ H 700, " 1000+

R » — & ta—

Subacute Touicity ond Caronic Towicity - _
] . | The oripgirnally
- Acresol (2-)18% daily (up to) &
weels caused death in 7/12 vs I raline 1/6, vith bronchorneumonia anifor
pleuricy in the majority of both crug and W saline croups,t A suvsequant
(Jan., 1963) five-wzck inhalation toxicity study of dogs, racs, and rTabdits
shoved no alterations in bload picture, liver, ov kidney funstion; hovever,
pneumonitic was noted in the lungs of all species. Still more rcecnt
studics (larch and lay, 1963) outiine a 3-veck inhzalation Eoxloity and
drug-vithdraval study in 60 albino rats; pulmonary chanaes amont Acetyleyste:
treated rats vere not sisnificantly different from tiose found asnony rats
exposed to identical acrosel sprays of either distilled vater or 0.0%
sodium chloride solution, Similar results were found in a 12 week

rat, vabbit, and guinca rig tert: i.e., the chilling cifect of the spray
wvas o1t te be vesponridle fo- pneuvnenitis, and no other gress er histo-
pathologiczsl ecffects from the drug werce found, In January, 1963, the

"



[

LERLE T PR Y PN - S R S Py Sy SUN o S sy w

)

. , -2 -

Division of Pharmacolegy vas satisfied with the lack of pulmeanry
pathology, ciliary dysfunction, and sulfhemoglobin production as well as
with I S non-toxicity. (Touic concentration well under 1:200,000) A

" Februafy, 1203 communication frema the Company also answered in detail scerma

of Dr. 's questions, including Cystiné excretion studies, Sulfhenegic-
tudlcu, HZS reports, and ciliary activity cata,

"Metabolic Studies: H 1

1
HS=C—~C=C~-—0I11
| © Pu
HIN—C—Q—H
H

The free sulfhydryl.group in the molecule presumad to split disulfide
bonds in mucus (hucoproteins) and lover viscosity, End-vroducts of
absorption, acetate, and cysteine, are handled 23 normally occurring
metabolic |, roducts,

In vitro mucolytic cffect vwell demonstrated,

Clinicn) Stulien:

Orizinally, 8 1n\c“f1"atorg and over 700 cases, but not all of these
pulmenary, Dr.: <t TTigTesented remorts on z7 patients (26 vitt
cystic fibrosis), six nonths to 22 yeare, 25 of vhom vere helped, as evi

denced by cacier cough and breathinyg, thinner more coriocus mucus, llis

vorP tendo to be LhOTOJ”u de (ELachd althou h Dr. :F
ST e o . .  feels that thece childrer
were not ;Ullj gLahlll*cc (1..., on hnt1b1ot1c,; enzynes, wmist, etec,) boiers
acetylcysteine therapy uc s b:;un. (T el, cenversation, lMorch, 1983.) Alsc
i

in the original LiLA, Dr, 1, "7 r-e-reported con 3% patients, w
various pulmonary d;seas-., treated for short tines (8 - 10+ ch)s) v~tF
acetylcysteine, and made coments guch as 1mﬂrovemﬂnt in counh ron mos
of the records, Dr, - T » o~ reportc?
on 157 patients, 91 of vhom were 'O't operative, lb others, with trachecste:?
This large grovp received acetvlcysteine for periods ranging from several:

- days to several weel's and were benefited by the “thinner rwecus," "ea*'e*

cough,' lower inciderncve of post-op. atelectasis,

On Yareh 7, 1563, considerable data were subritted, pertaining to chest

x-ray findings as {ollows: Dr,- T submitted u-vay reports and actual
x-ray rhotographs on 186 pztients vho had been on acetylceystecine therapy

for fron 3 to 224 days, Dr Ssudmitted serial x-ray roports on 49
patients, to shov that acetylcysteine had not been a cavsative factor

in pneumonitis, Older data en ™" ,  and 's patients was algo
swamarized to show this, Statements Lrom . and - T per-
tained to the lack of pneumonitis dve to acctylevstzine, Tae March
subnmirsion aleo contained a shori buil careful study by This was )
“the 8t actual rulronavy funerisn sy fa the NN, M2 aralyzed 0

natients with cystic {ibrosic, classified ar ..ouerate, scvere, or fatal,
¢
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After a sim veslt contvrol period {perhops in answoer to the "not stabili-ed"

criticicm 1o ather C-T verlers), thece childron were treated for from

10 - 113 veebs with accryleysteine aeroscl twice daily, Results of e
" ~gpircucter vere analyzed, " There was an cverall 53% improvement in

the therapry, -ut the patients with restrictive lung discase improved lecs

than theose vith obstructive discace,

Alsc included in the liarch submicsion arc six references on the nucelytic
effrctivences of acetylcysteine, and additional clinical data from &5
investisators, of varying quality, (Sume testinonial, some careful clirical
Teports. )

On Anril 11, 1043, Dr, " of Mead Johnscn had a discussion with Drs.

- and - to ¢iscucs progress of the WDA. Possibility of cmore
. S hatlt =3
pulmonary functien tests was discussed, Lack of imprcvemcnt of many

asthmatics oa cootyleoysteine, inm fact, irritating effect, also brought
out., Usz ol intratrachcal instillation promicing. Suggested study:

(on asthmatics) cvontrels, bronchodilators alone, bronchodilators and acetyl-

‘eysteire, rossible azetyleycteine alone,
' b

On July 2, 1952, a new submission was offcred, with the following contents:
A review of <ata, inzludine in vitre stucdies, and up-to-date in vivo
clinical siwifes, by Des. . - - ST Can . ;
Thesn totol cover 372 patiént%, 211 pulmonary. A ncw brochure is included,

in vhich casiion is urgod in the use of escetyleysteine in asthmatics. The “:
vestizational Cata ir sumarized and well organized, and the physician is
sheim lectay in the methed of use of acetylcysteine, cepending on the
patitnt's cendition, It is breught out, for the [irst time, that acetyley-
stcine i chemically compatible with, and pmay be mixed in solution vith,
vasoceusirictors, m-ray csntrast madia, bronchodilaters and some topical
ancsthetics; however, it ir incompatible in solutien vith tetracycline,
oxytetracycline, and oleandomycin phosphate, Data to support this is lacki:

15

Ay -

7he new submission also includes 94 new clinieal studies, by 20 investigaic::
(some new). The use of the acetyleysteine ranges from hours to years (intor-
nmittently) and in ages frvom newborns (respiratory distress synaronc) to
aged and terminally i1l pulmonary cripples, The variaticn in the results
seems to depend on how much the mucouc obstruction contributes to the
respiratory ¢ifficulty, and on the potientd ability to courh up the movre
liquid mucus, In fact, this last factor is a distinct danger in those
not accustomed to using efflective mucolytic asents, and is brought out as
a Caution in the brechure. Side eficcte include the slishtly nauceating

“hydrogen sulfice nmell, and the obje~tion to the slightly more stimulated

coush urge, vhich some patients tried to repress cdue to the pain of couching.

Additional in vitro and in vivo laboratory studics are also included in the
nct rutmicsicon. as is stobility cata, patholcgy reports, recall inforrmation,

and reprints, sone new,
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v 181:765, Sept, 1, 1962,. (”Lne e e o
determination was the wost effcetive nrcsurgi 1 test.")
Llcbernun, Jack, et al, PTOLOD]jt ¢ Ennyme Activity and the Role of
Desoxyribose RHucleie Acid in Cystic Tibresis Sputum, Pediatrice
31:103D, June, 1263,
" Mitehell, Iobert A, Pulmonary Furnctiecn 21d Tests Tor Ventllatol AocqunC)
28 Anesthesiolozy 23:422, Juiy-fusust, 1952,
Lovejoy, Frank VW, et al, Aerosola, Bronclicuilators znd Lercol)tlc Agents,
Anesthesiolerny 23 July-uu"ugt, 1662, 7 - e

. .

n, Kyron, ot al, Pulmonary Evaluation of Oury
-
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;Labeling:

Claims acdequately substantiated, either by laboratory investipation or
clinical studies, in some cases by publicaticns, -Adverse effects, thouzh
few, ad:quately deliveated., Limitations of ther goy peelled onb, Procsders

G i

of adninistration well described, Supposting data needed on incempatibilsic:

"Contlusions:

y I have no more resevvations about the safety of acetyicycteine, and ic
s

_

w

4 » - . Y

!15 ap»rovable on that score, h‘-ect1v01crr for the uses it is intended

instance, the drug
i

i for and labeled for, is also substentinted, In tni
in question is intended 2s an adjunct in life-~thr
and projrescively debilitating bronchonulacnary ¢
avallanlc tu the physician I feel its most premising vse will be in the vo
s condition in vhich mucoid imzactions on bronchicles are most viezid;

fibrocystic discas

-

i or chrenically
zse, ond should be

. e
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Dermal Tetieity
SUBJEC!:  Aecetylevoteine (i-acztamido-l-cochory-ethanc=2-thicl}
o X J P

NDA #13-601
e Joonson and Campany, Evansville 21, Indizna (AT 7-711)

Acetyicysteine is offzred as a mucolytic sgent for the relief of mucus
congestlon essociazed with pulmonary disorders and discazes, (nasal
congestion, apd vaginzl disorders of a purulent natuve}. The dose
range recomeended (2-1135 of ¥4 18 1 to 0 ml of a 3% to 207, solutlon
depending on clinical izdicatioa (once daily to 1X each 4 hours} by

en intratrecheel eztheter oo by cercsol in & croup tent or mesk in
pulmonary diseases. (Evidently the Manufecturer doss not wish to ofiler
the drug es an aid in nasal or wegicel comgestlon since no reference
to these ere mads in Che pkysicizns brochure although clinical data
kes been submitted.)

Acute Temiclity: LD, mg/kg &t gH 7

R ean - -

Specien v iw Orel

Mouse 12C3 - 3200

Bat - m- aa0 5100-62G1
50 at
pH 1.7
Leg 700 >1000

Guines Pig 1530 1500

fea

1K

)

Subacrta Toxicity:

24 Rato 3 Stomech tubed. 8 woels 5 days per week docage tlie, 200, 400,
€00, 1600 mgftg/day. #,%1 Retn walch were on 100 xg/kg doce wesa

raised to & 1600 omp/xn dose aficr 2 weeis. TheTe wore mo comiro}

redeele Scr rhtss cutuse of ootun, Ruuwoelonn wrs denie on the 100 oI
£7% pr and 1€02 wy poeps oftir Lwa aad elpil vogho.  Tws FEmegTont
wore vithin morral fwico, A4 ¢iigat depuergion end a filght seenia
vare rotefd et fhe 000 e s 160 mg Ievele.  Greoiih wis rol gffecid.

N




Cuhrente Tar ol foontinved)

hm s

Pive cnimaii &iecd during etudr (L reepizatory, 1 ececidental, 3 unlmonm-
pot astopsicd)}, Cuz. zaimal dovsicped cpaciiy ¢f tke cotoza &nd ons
doveloped labyrinthitis. Greas Pathology was cegetive, Microscopic
psthology found no significent lesions in efther group (800 er

1600 mglks exerined,

8 Dogs {ncludipg 2 controls (miles and females) orally, 2 x dsily,

7 days/wear for o weeka. Dosage - EO sg/kz, 160 mg/kg, 320 mg/kg

(2 doge ea:h), Hemcgrams were done pretreat, 4 and & weeks, Hemo-
grems were predominately within normal limits except for high total
leukocytes in two dogs, Growth and food consumption were in line with
values of 2se contrels. BUN valuse were pormal SGOT and SGPT values
were withii normal rarges with ope exception. Phenolselfoxpbthaleln
exeretion fincticn was normal efter 6.5 weeks on drug. ' Gross pathoiczy-
the liver cif cne hipgh dese dog eppeersd sschemic znd mottled. KHo
nicrosconic sathological ebnorwalities were noted.

Aorosel Studisc

Guinee Figs G’ conmircls (amd yatreated) (ssiima) 72 experimerntale 37
znd 167 (Acer leysteira) dosed for a total of 17 minutes, 2 minutes
with spray 15 drutes in the chkerber. One 3% and one 187 group was
exposed for § eqks -~ mortality was 547 in 3}, group and 427 in ths 187%
group, ¥ortality ir the 8 weex saline controls was 25%. Two 18%
gmoups were ociitized and challonged, nortelity was 3873 sersitired
saiize controle moztabity 17%. ¥o the ustrested controls the mortelizy
war 4&%. Grozc =nd Mieroscepiz Pethelcgy In the Gulmea Pige includad
only odservaricn of tissuss Iymm the lungs, bronchi, trathes, and
laryng.

Tatrecutenzoss Joritatfon Guinza Fige (03 1-52 NDA)

Thie study fndlictes that Aceryloyeteire is a mlld Irritant &L coucen-
croticns of axmcwizately 8% and lese.

Ciliary sctivicy Studies in Rais Trechee

nat trachse wery used in ciliary worility studies €0 indicate the
cellular irritction of Acetylcysteire, Hasufacturer concludes that
the drug is noa-irriteting &t s concentrotion of 3%.

2




rnsl Trritetfon in Rabbies (Uol. I, pa. 55)

& x 4 ipck ares of addaminal akin exposed to 2 37 solutiom of
doetricysieine fov 20 exmposuras 17 hours per erposure produced me
significant irritation except for oma rabbit vhich exhib{tec an asute
localized reection. 10 rabbite were used. Saline produced “e giffnse -
moicrate to merked -~ zcute fnflammatory reactiom with minimsl focal
subacute chromic infiammstica. Microsccpic examination of the skin

of the animals on 3% Acsetylcyatsine solutlion rewvi:aled no diffuse scute
irritation reaction. In the comtrol animale (pormal s&line) there was
a2 generaliced diffuse acute ianflsmmatory reaction with polymerphonuclear
&1l infiltrate edems and conzestion fnvolving papillary layer of the
skin generally.

Guinza Pig Respiratcry Mucucss Sensitization

There wac no evidaroce of sersitisation groscly after a regimen of

3 weeiks (15 exposures) of aercsol exposure rested two weeks =nd three

{3 dcye) of conszocutive exposures. (Bach exposure was 2 miruvites of
cerosel and 15 minutes in the chamber) The congeniration of ace-
tylevateine wae 10%. Microscopic pethology revealed thet 2 of 8

anicizls had grosciy consolidated, extensive, Giffuse, confluent ckroais,
orgaenizing and scute bromchopreumonia.

Sensitizstion of Skin by Aerosol Exposure in Guinea Pigs

o reporied sensitizaticn of the skinm by cerosol exposura.

Sensitization of Guivea Pipe by 1I,P., Administratiom

"o wesulte fndicaie that o cigepificanmt sensivivity to aseijleysteins
in guines pige when ocdministered fntraperitomeally end eballcaged withk
az I.V. dose aiter & threz uvatk rest period,

Pasrnacodvnort.c Studies

Lffect of Aceiylcrsteive om the sction of Phanmylepirinc su rmooth
ruscle of the Tist

Studies indicate thet there ie no potentistive effect of pherylephrine
in one of the formulatlems with acetylcysteine as compared o phenyle-
phrize in normal salicms in rat smooth muscle.

Lax




Pveluation - Iradequete (enimni etudiee) .

1. Acroscl Studies in Guinza Pigs were insdequete o prove safety
cver prolonged pericd. A high moztelity rate wac noted la beth
centrol and treeted euimsls. ifdcrosecoplc pathology snd gross pathb-
ology shoved & significent number of lesfions. Nore than one specie
of enimal should be uied.

Caronic toxicity es wzll es ecute toxicity studies should be done.

2. Ciliary motility in the Rats, according to data, do not indiccte
to this reviewer that irritaoncy fs due to artion of cetylpyridinivm
chloride, &s menufactarer clains,

3, Dermasl irritatic: datg Iindicete thsat the drug is non-irritaticg
asd thet normel saline produces an acute loczlized inflammatory re-
ection. This fec 2 ‘izst for calinel

4. Sensitizetion »f skin hy asrogol exposure In guinea pigs ls &
method by whick sirin secsitization {8 rot gererslly produced excert
io the case of severs chem’cal aensiticers.

5, Sensitf{zaticu of GCuinec Pigs by I.P. z2dministration of acetyl-
cysteine appeers to be a method for demonstiratipg cumulative toxicity
rather than & s:nsitization (ac the manufactursr claims).

& brief reviey of the clinical records indicete that there zre no
adverse reacticns or zide effecies to this drug.

Froz the elicicel records cf tlils drug end from ip viire studies it
ic evident the E, & i1 velceszd frex the =sction of T ¢ cIad. S is
known to produce Sympioma of tazfcity in concentrations of 1:28U,000.
(Soliman Sth EC.) Siace this dmug s:l. ¢ of action 1s in the lupmgs, it
is our op.nicn that s:udies should be domz to demoastrate whethker ov

not this is & point o safety.
Catoatinacs
us,/Marisen

Pharmacologist
Darmal Tozieity Branch

res MDA 13-€01forin. & 2¢2)
oF

=IV FLC  R.:beison
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