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# # 5474119030 : MAJOR MEDICINE (GASTROENTEROLOGY)
KEYWORDS : ISOSORBIDE DINITRATE / ESOPHAGEAL PERISTALSIS / ESOPHAGEAL
SPASM
NUTTAPORN NORRASETWANICH : EFFECT OF ISOSORBIDE DINITRATE SPRAY
ON ESOPHAGEAL PERISTALSIS IN PATIENTS WITH DISTAL ESOPHAGEAL SPASM.

ADVISOR : PROF. SUTEP GONLACHANVIT, M.D., 68 pp.

Background: Nitric oxide (NO) has been showed to modulate esophageal peristalsis
contractions in healthy humans.

Objective: To study if isosorbide dinitrate (ISDN) which is exogenous NO donor can restore
esophageal peristalsis contractions in symptomatic patients with distal esophageal spasm.

Methods: Ten patients were randomized to undergo high resolution manometry (HRM) with
ISDN spray (1.25 mg/puff) or normal saline (NSS) spray, in 2 times at least 48 hours apart, in crossover
randomized controlled trial (assessor blind). For each HRM study, esophageal contractions in response
to 12 wet swallows were studied at baseline, after the first 1-puff and the second 1-puff of test agents.

Results: Prevalence of esophageal peristalsis contractions was similar at baseline (p>0.05) and
increased by ISDN significantly only after the first dose (65% vs. 50%, p =0.045) but not the second
dose compared to NSS (p >0.05). ISDN decreased DCI after the first dose (1421£839 vs. 2363+1581
mmHg s']cm'], p =0.050) and significantly decreased after the second dose (1399+739 vs. 2409+1289
mmHg s_lcm_l, p =0.006) compared to NSS. ISDN significantly increased residual UES relaxation
pressure after the first dose (0.5+3.7 vs. -4.0+6.2 mmHg, p =0.026) and the second dose (1.244.5 vs.
-3.946.5 mmHg, p =0.027) compared to NSS. However, there was no significant difference of PFV,
4-second IRP and UES resting pressure comparing between ISDN and NSS at baseline, after the first
dose and the second dose of the test agents (p >0.05).

Conclusion: In patients with distal esophageal spasm, proportion of esophageal peristalsis
contraction was increased overtime after HRM catheter insertion. ISDN significantly improved
peristalsis contractions earlier than NSS, decreased DCI or force of contractions, and increased residual
UES relaxation pressure. This study suggests the role of central nervous system or esophageal adaptation

to local stimulus and exogenous NO on the restoration of esophageal peristalsis contractions.

Department: .............. Medicine........ccocveeeveeenenennen. Student’s Signature...........ooevvvverenenieninnnn.
Field of Study: ... .....Medicine..........cceevervrrrrrnnene. Advisor’s Signature............cooevveiiiiiineinnnn..

Academic Year: ...... 2012
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1.5 NIOUUMIANNAAIUNTIVY (Conceptual framework)

Isosorbide dinitrate Normal esophageal

spray peristaltic contraction

Confounding factor:

Patients with Distal Esophageal o )
medication known to interfere

Spasm:
with esophageal motor functions

and/or degradation degradation - Nitrate

-Intermittently simultaneous -Anticholinergic

: -Prokinetic drug
contractions

-Altered endogenous NO synthesis | - i and smooth muscle relaxant
i -Calcium channel blocker
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manometric findings[10]

Inadequate LOS relaxation Classic achalasia

Atypical disorders of LES relaxation

Uncoordinated contraction Diffuse oesophageal spasm

Hypercontraction Nutcracker oesophagus
Isolated hypertensive LES

Hypocontraction Ineffective esophageal motility

LES, loweresophageal sphincter; UES, upper esophageal sphincter
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manometric findings IINY pathophysiological interpretation [11]

Functional

impairment

Body of esophagus

(or resting tone)

Nutcracker esophagus

Inadequate deglutitive ~ Parkinson’s disease =~ Achalasia Achalasia
inhibition Cricopharyngeal bar DES Pseudo-achalasia
(or relaxation)
Impaired retrograde Belch dysfunction - Gas bloat
inhibition Complicated (after fundoplication)
achalasia
Excess retrograde - - GERD (tLESR)
inhibition
Inadequate peristaltic Oculopharyngeal Esophagealdysmotility Esophageal
excitation dystrophy associated with dysmotility associated
(or resting tone) Mixed connective scleroderma with scleroderma
tissue disease Mixed connective GERD

tissue disease

Advanced achalasia

GERD

Non-specific

esophagealmotor

disorder

Obstruction
Excess peristaltic - DES Hypertensive LES
excitation Vigorous achalasia Achalasia

DES, diffuse esophageal spasm; GERD, gastro-esophageal reflux disease; LES, lower esophageal sphincter;

tLESR, transient LES relaxation; UES, upper esophageal sphincter
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)

A 9 1 Y Y Y 1 oA (=) Y ' v 1A
niilsansalvadousumen: ldnatioeniinguin Lili lsansa lnadousuaae Taolunguail
Tsansalnadounds 1a5ve antireflux3 WA [18]
11430 1980 Kikendall JW, Mellow MH 1@viinsainyinaved lumiadorasns1mis 1y
a ' A o Yo A 3 . = o
Aulnd nu 3uinasnlasy sublingual nitroglycerin 0.6 ¥N. WUNNITAAAIFINTIIVD

o

ANVAUVDIYIATIUANVOINADAD 150NN BTIAY (19.0 £2.6 to 12.7+2.2 mmHg,

= (Z

1 1 1 (% 3 v . .
p < 001 ughilinaaousalual  52eLna1nshudl 1IeANWEIVIMITUAT (peristaltic
. A o oA = [ Yo . . Aa = [
wave velocity) YDIHADADINITINDIAN 6 umwm“lmu nitroglycerin Tuvena 20 wINKAY
Y . L. A 9 A o ¢ 7 =
M3 nitroglycerin ointment Ilagn1ANoauy H3a5uYsen v le Tawos lua lalwasa lulina
: 4 4 4o

aomsulasuasvesmsinden lnivesrasae s nsanu [19]

111 1995 Konturek JW, Gillessen A i8¢ Domschke W 1@vmsAneviia placebo
1 A <
controlled study Tugtle 5 s19NlieIn1svesraoneImIsnama Iagld Glycerylirinitrate
(donor of nitric oxide) 100-200 NAN./AN./FYU.N1MABARDAA WU 1H latency period
dﬁf [ A = I ~ = @ 1

#1VUKAINMTNAaU Tasllanbymziilu dose-dependent, AATZYLLIAURAYVDINTUUAITIY
] 1 ~ ] = = @ A Y - ? Y Aq Y
an1M 3 ua llasuasaimasvessamsdud Tuvazin13 14 L-arginine (@15@9auin 14
o 4 a o o ] [ 1 a 4
TumsduaszH luasneenlad) 300 Un./Nn/su.n19rasa@eas lulinaren1nsines
1 A = 1 a 4 = a
A9 UDINADADIMITHIBD1N1T 3983171 endogenous Tuasnoon leapraliunuinluwed

o A 4 a Aa a I~ . . 1
Auiiavosmsnaeu lniralnAstianainia (spastic dysmotility) tazfilelsnvaonomis
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<3 =\ a a o 4 A o a o
wamnso1alanuAalnalumsdunsizn uaz/m3e11a10 endogenous Tuasnoon laq [20]
141l 1997 Konturek JW, Thor P, et al. 1armsdnesia placebo controlled study 1o
a 0 =} @ o A Y
AHAUD endogenous Tuaineon lyanemsiivdivesrasaomisnaimanan Tl
.. == T . o
NG-monomethyl-L-arginine (L-NMMA) iU nitric oxide synthase blocker Tuoraneinsme
8 AU DINMTATIINTATOU IMIVBINADABINIT NUNTNTAATZEZNIAIMITUAIVI
A < A 1 1
NaoAINIT INUAIINLIIVDY onset propagation LAWY resting tone VDI IATIUANVD
1 ] d' = (2 = 1
¥a0ap1413 e lasuuasnnuusvesmstiuavenaoneIm1s 39a3191 endogenous
a L= d' 9 [ d' ]
luasneon leatdiunerdosnumsaiugumsiadon lnivesrasaomsaivilalonazyge
I ] = dy <3 J a 4 [ Y
dIuaveInasaeIn1s [21] Minmsanuilazrunmsuia luasneen ladawnsai n
= @ . YR A Y < v & A
Wa0ApIMIUUAMUY simultaneous TaglianyuzAd1o15AMADADIMITHAINT S AIUUEITN
A a J v o {
ansainluasnoenladerarzarolieinis uazdanyazNAs19NUINNITATIINS
A Y < dé’
indou Inarvesrasnes lukile TsnrasaomsHamns 1paY
= a A 1 @ 3 =< A
msanlszaninmued luesanemssn lsAnaeae 11T HANTINA1ENTANEIN
[ = ~ = 9 A A a g’/ a
iumnlueda (13190 3) [6] Anen IaeldnTosasrvnmanaou lvivesnasao 1T sina LAy
1 = g I o = = a .
WUNMMSANEININNA U open label Taeds lulinsAnsia placebo-controlled trials 4@
% ] { o . 1 1 1 a 4
Uszmnsaregennuiisiuiutieos dewanisanuidiulvanuiinisin luasneen laa
9) 2 g a J £ 9 . .
(TﬂEJGlG]fllum'iW]NLﬂulluﬁiﬂ’f)’t)ﬂll“b’ﬂ donor) WWOONONIANIUNNNITNTEAU cyclic guanosine
9
monophosphate-dependent pathway %1% ndwiileiSeuvossuunaueIsAaIed ALl
drunervesnumsaruqumsinaen lnivesnasaesimisdaudlatonazyzaaiualsuny
& v & Y 0 q YU g =~
Waoao1is 39m 19 luasansluszez dutazszezeinlidiielsanaoaemsvamall
" = \; \ b A
pI1MIRUKenanad sautsesoldsunlasdnyuzinuanmiasansnaou nived
] 3 v o ] U 4
vaeno1ms 0g 1 lsnawliniuds ifideyamsldluasaludihelsnmanaouIng

a a a A 3
waaﬂ’mmiNmJﬂﬁ%uﬂﬁuu@ﬂmﬂiﬁﬂﬁa@ﬂmmiﬁmﬂiﬂ [6,22]
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29 9

d' = =< a A [ I~
MA1919N 3 !Lﬁﬂ\iﬂ\1ﬂ'liﬁﬂ‘]el']ﬂizﬁ‘Vlﬁﬂ']W"llﬂQulumiﬁsluﬂ'liiﬂH'lIiﬂ‘l’mﬂﬂﬂ'lﬁ'li‘Viﬂ!ﬂiﬁﬂulﬂ

SUMIaANUN [6]

Author (Ref.) Year n Trial Medication

Swamy 1977 12 Open Isosorbatedinitrate (Isordil) 15-30 mg qid
Parker and 1981 1 Open Isosorbatedinitrate (Isordil) 5 mg prior to
Mackinon ~ meals

Millaire et al. ;’/'Qpen Ni\fr?)glycerin spray, 0.8 mg
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IEMIAUHUMIIdY

3.1 gﬂamumﬁ%’ﬂ (Research design)
Y
I~ Av A . a .
IR UMSANEIITEITINAD DS (experimental study) ¥UA crossover randomized
v a3 1 o ' 4
controlled trial (assessor blind) Inaaveiilugsmhmsasagiiedleniesnsiams
A a = =) 3 A s 9 Y1 !
waeu liivesasnemissiiannuazieag uazazlinisasie Iddeyavesdilendaz sie
] {1 { Y o a 4 ] [ g 1
TmiTaamihineunditesziimsdszidiudeyaiie hilddisensuaniludeyavesdie
Yo a 1 = Ao A I 9 Y] a a o A
selauazlasversialaszninenisinydse imeitlunisflesnumsifaanuenadudea

1 a a <Y
53’”’)1\1ﬂ'lﬁﬂﬁzl,ﬂuNﬁlmgﬂlﬂﬁ'lgﬁeuﬁ]?q!ﬁ

3.2 52 U8uIBM5IV8(Research nethodology)

Y
U 1

Y - P 3 Aa
Uszannsithwang (Target population) Pj’ﬂ’JEJI‘;'ﬂ’Haﬁlﬂﬁﬂﬂﬁﬂmfﬁ\?%lﬁnq%\i!m
Y
18 Hau

5231056120814 (Study population)  J1218MW15VN1TATIVAIBIATEY  High

resolution manometry ';'u ManoScan™ (Sierra Scientific Instruments, Motility Visualization
= A A a =} ~ 1
system) ‘ﬁN!fﬂuLﬂﬁ@\?@lﬁ'lﬁ]ﬂ"lilﬂﬁ@uul'ﬁjellﬂ\iﬁﬁ@ﬂf’)'\ﬁTi%Uﬂﬂ?TNﬁﬂ@ﬂﬂQ’ﬁ VIWU'JEJIS?IVI'N
AUPIMNTT T5INOIUI0IWIAINTEl TEINTUN T SUNAY 2554 DaTui 30 WoATIAIOW 2555
[ aa o d U I~
waz lasumsitianailulsanasaesauilaisrainia (distal esophageal spasm) A3
The Chicago Classification of Esophageal Motility [23]

do A FIAl v 1 a v . . .
mmcnﬂﬂ!aﬂﬂ@‘l.hm‘lni]umﬁﬁ.l‘i]ﬂ(lnclusmn criteria)

H Y Y
1. fihentiengaaua 18 'l
Y A o 9 A A
2. Qﬂ’JEW]llfﬂﬂ'li‘ﬂ'NWﬁ@ﬂfﬂﬂ?ilmg3J1§'1Jfﬂ‘i@]‘i'mﬂ'JEJ!ﬂi'fNG]‘i'J%ﬂWilﬂﬁf]ull?‘n"llf]\i
a = ~ t4 '
wammmwuammamamw (high resolution manometry) ﬂiiﬂWﬂTUTﬁﬂqWWaﬁﬂiﬂ! IEUIN
v A @ = o A ~ Yo an v 1 3
UN 1 5UNAN 2554 DIIUN 30 WOAINIYU 2555 LlagUlﬂiﬂﬂ']i')uﬂﬂﬂﬂ?tﬂuiiﬂﬁﬂﬂﬂ@'lﬁ'li
[ <
arlarenamnia
Al A Aa 1 A Aa 1 o
3. EJJ‘IJTJEJ‘VI\W]El"mllNEW]@ﬂ"lﬁlﬂﬁ@uulﬁ’f]ﬁlli’)ﬁﬁﬁi’)ﬂ?NWTi UAZYTNUHAADNITAA1UNIVDI
& v o . o . '
aaieizeu laun nitrate, anticholinergic, prokinetic drug, calcium channel blocker 9819108 3
’JjU‘Llfiﬂl!ll"lﬁ"lfﬂiﬁiﬁﬂﬁ}?ﬂlﬂ%@Q@]ﬁ]ﬂﬂTiLﬂﬁ@ullﬁ’JsU@QWﬁi’)ﬂi’]"lﬁ"li%ﬁﬂﬂ?”lﬂﬁ&%ﬂﬂq\i

4. fihetugeudi IasamsAnyI vy
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d (Y]
mmcvﬂumi AN0aN (Exclusion criteria)

1. fihedinnuauTlatiad (SBP < 90 uu.1)50M #350DBP < 60 uu.150M) Now15Iw

MIANYIINY
U o 1 ® 14 4
2. giheiilsziauiorniodinilsznouves Isoket” spray (loTwwoslualalumsa)
U o w A & 1 1 ]

3. giheiilsadszddanidudeniuaenis1denguluasalaun Hypertrophic

obstructive cardiomyopathy, Constrictive pericarditis [H1ANUIN ]
91 Ao w 9 ! . . . Y v,
4. @ﬂ'sfmma Qiﬂfﬂ1ﬂ@1l phosphodiesterase5 (PDES) inhibitor agents 1aun sildenafil,
) 4

vardenafil, 39 tadalafil 1o In@ s @S UgNEIUIINgN luesauazaawalidionaniog
anuauTaiindla [24]

5. fAiheRlianuAalnAveIn1InaIeA1909YIAAIUAINUBINABADINIS (impaired
deglutitive EGJ relaxation) 91NN15A529A0IATIATIINITATOU 111IUDI1ID0ADIMIT A

= A dy Py . ~ 1
ANuazdeag iesnnamziannsonylalulsn achalasia Tuwvmzilsnnaoaemisaiu

< [ 3 B\ > .. . { N
YaeranIsdoalinuA UV esophago-gastric junction Liagdeglutitive relaxation11n@

33 mﬁ‘lﬁmﬁmw%ﬂﬁﬁﬁmﬁumﬁi)”sj (Operational definitions)
mﬁﬁ%ﬁwﬁ@mimﬁau"lmﬂmwaaﬂmmﬁmmﬂ%qma%mamﬁau‘lmmm
wa@@mms%ﬁﬂmmamﬁﬂﬂqa $198901% Esophageal Motility Classification on the Basis of

Pressure Topography Criteria U84 The Chicago Classification of Esophageal Motility [23]

= o a U A 4’ a =
1. ﬂ"li‘ﬂ‘Uﬂ’Jﬂli’]ﬂ“r‘iﬁi’)ﬂi’)]“rﬂillUU!WE)ﬁﬁ‘ﬂ@“lf@"ﬂ‘iJﬂﬂ i LN

* pressurization front velocity (PFV) < 8 cm/s in > 90% of swallows

« distal contractile integral (DCI) < 5000 mmHg s cm

* normal EGJ pressure (10-35 mmHg) and deglutitive relaxation (eSleeve 3-s nadir
<15 mmHg)

2. MstuMuuramIvesriaeae1saIutlais 11894 rapidly propagated

pressurization
« PFV>8 cm/s in 2 20% of swallows

— Spasm (increased PFV attributable to rapid contractile wavefront)

— Compartmentalized pressurization (increased PFV attributable to distal

compartmentalized esophageal pressurization)
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] @ < o ] 1
Taonuals2nnueImsTUA U LRAINTIMUALIMLINYoIHaa 1T a Y ae [25] ﬁf)
fl. Segmental Esophageal Spasm: limited to segment 2 or segment 3

9. Diffuse Esophageal Spasm: involving both segment 2 and segment 3

3.4 MIMUIVVHIAAIVENS (Sample size determination)
= L g = o 1 . & RN = = 4
msAnuHiTlunsAny1iTee (pilot study) 119991089 lumetimsane I osnaves
a 1 a =\ (% a v a A a Y1
luaineon lyanemsimamsiivarvesnasaemisuuumesanaganinaludilelsavaon
[ I~ 1 YR = Y o o [] g‘;
p1vIsaIulareranI N AAnE199 1afMuaruIalTz3InTAI0819NIHUA 10 519
1 1 o %{; 4 o ?,' Al kY] ]
Fhoudagseas 1d5unaen loTawe lud lalumsaanlsduaziinndomilsd iduediatios
48 2 119) TagianI1UoAIIaIUNITNANITTUAIVDINADADIMITULUNINDIaNaTFannd

1 1 Y =X o v %’_, 4 o (3 1
Glugmazﬂqmgm mumumuﬂﬂugm%ﬂﬂmﬁammmwWummammmqm

n = {Za\/zP(l-P) + ZB\/Pl (1-P) +P,(1-P,) }*

(P1-P2)

o v Y 1 < 1 VoA Yo
n = amadedndihelsavasaemisarutmeramsdlunaazngui 145y
7 7 o
lolawos lua laluasaenlsd wiolunde
Za=  Zy, =1.96(two tail) NTZAUATNIFONY 95%

Z, = 084 ﬁpower80%

[
=

o a = ( a v a A a 1 Yo
P, = @Gl‘ﬂﬂﬁlﬂ@ﬂﬁﬂﬂﬁ’)ﬂl@\?‘ﬂﬁ@ﬂE]TViTiLL‘U‘U!W@iﬁﬂacﬁﬁﬂﬂﬂﬁiuﬂqnﬂ ATU

lolowos lua laluasaelss

[
=

@ a ~ @ a v a A a 1 Yo
) ’é)@ﬂﬂTiLﬂﬂﬂﬁ‘U“lJGl’Jﬂl’é]\?ﬂﬁ@ﬂfﬂ‘ﬂﬁlm‘ﬂLW@iﬁﬂﬁ%ﬁﬂﬂﬂﬁiuﬂQNﬂ ATU

-
Il

¥ A &
yunaodlse

3.5 M39Aa537I9819 (Subject allocation)

i0901nmInEEiTunT 350 aNAa0awiia crossover randomized controlled trial
(assessor blind) %Qi%ﬂﬁ%@ﬁﬁlmﬂduﬂizmﬂ block randomization ¥U® block of 4 ’jmjjﬂ’gemg
185u0riialaneulunsniunsainagioniesnsaenmanion lnivesasaeinswisa

o g , ¢ s A ¥ A
ANNASLDYAGINTILIN 3$Vf’JN1161"])"’]5’(’]5ll‘]_lﬂﬂlﬂqulﬂiﬁﬁlﬂiﬂﬂi’ﬂuﬂﬂaﬂ
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3.6 Tuaoulumsaniiumsive
ad = aa
IBMsANE (WU 1)
Y A o 9 A A a
1. 4178M115UN15A5I9A791AT09ATIINITIAAOU 11IVB9HABADINITFHANI N
azg’éﬂ@qq (High resolution manometry §"Ll ManoScan36OTM(Sierra Scientific Instruments, Motility
. . . = = ' a 4 ' o A
Visualization system)) (1% 2) in1ireTsamamueIs Tsanenunaguiadnssl 531U 1
[ 2 o oA ~ Yo aa o o U
FUMAY 2554 DIIUN 30 wAINeU 2555 uag lasumsinaneu lsavaeaesaiudaie
3 . . . o
NANIINTY The Chicago Classification of Esophageal Motility [23]
Sh:; Y Ao Yo dy o 4 Y9 o a A
2. gitnsamlumsitennausz lasumsdussiaglszasd TideyameiuieluiGoes
= g Ao Yy A A a 2 Ay Yo ' = =
5100108ALAZTUABUNITINY HATIUABIND1UNATUININ IATUTENINMSANYT 50D
9 [ Y v A a 1 Y a Y = a o
aouvoaede Inaaaaulelaedase nouasnulianuguesudisumsAnyI It
[ [V o W [V Y o d' []
3. FniszineInImanasnoiis lsalszdian dsziamsuder enlsziininmuey
v =y o =y 9 4 2 9 &
saztiunindeyaaslunuutiuiindeyadile [manuan n] omnmudeyaiugiv
Ya 1 4 s a T Y Yo a 1
4. 1%3‘5@3J@]13J block randomization ¥UA block of 4 amﬂamz”lmmn%uﬂclﬂﬂau
' ¢ 7 7 a s ¥ s
senleTowos lud laluasaan)sd  (donor vodluasnesnlaud) wistiunaealsed
(placebo) TUMIMNTUMIATINABATEIATIIMNMSIAU 1M IVDIHADADIMITFHAANNALIDEA
Y
CGERIED
1 a A 1 v 1 1 4 o 4 a
5. viuewiausnigiaelasuninnisgy 1dun TeTeaes lud la luasaanlsd waa
Tag15HN Schwarz Pharma Limited, Germany vaziui1 Iaeu3 ey Berli Jucker public Company
Limited, Thailand 1@ Isoket® spray 1 puff ii1nu5unal 0.05 wa. Uszneuaie 1.25 un.vedle
14 o A ao' a A o
Tyaos lua laluasa) (U9 3) Wierunde (wanlaeu5EN ANB. Laboratories Company
Y H )
Limited, Thailand) 7597 1 U508 1 puff senaszum 7 wiii eield Idszavengegalu
S 1 ?)I o =) = o g’l 4 Q = U
wanraw) nnuulidihendui 1 Ao 20 3udi w12 asemedamsiivdivesriaon
[ ] 9
P13 INIAS 0T IIMTInaeu lnivesrasaoImsyianuaziBeage Mntuliwueriia
= o dy 9°I =) I gJJ ~ A = = 1Y) v 7 A 1
wednutgiontunsen 25 1 puff  (eAABIDIANNFURUTYRINITINNYNIABTI
AsaueasTINsiusvesnasaemsuuumes avaganlnaludieTsnvasaoinig
1 < [} o ?{, 1 %‘ o
druaevamsalavse li) vasnmiusenanlszum 7 wi udrlddihenduiin 1 dmn 20
9 ! i1 ]
U 1IN 12 AT eI TUAIveIHABAD 1T VINIATBIATIANSIARRU IMIvDIraen

a = ~ kS z £ =2 aw
2IMITFUANNNALIDIAYN (g‘]J‘V] 4) NNUUFTITUNITANYIIIY

@ U 1 a o { 4 Y a % <
6. iagielvidsawnsAnedteseun 2 eld ldSusdnatanile (Jueauas

9
[ v 1

yianuN IdsunMsAnE1IveIouuTn) IAgNMIANEIINT 2 TOUHINNUDETDY 48 F T34
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= a o d' = 2 ] 9 d' zﬂ'
(MIANYIVYTDUN 2 mumu°lumiwusnuaz@1mﬂﬂamﬂ3mmnmimaau"lmmewaaﬂ
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1 $ (=% BO’ g’/
7. szrian ldsuenle Taawes lud la lumsaanlsdvseriundoalss luduaeums

IS v [

=< awv A Y I Ay @ a o A
ANHIIVY ISUNITINNITUA Ta‘nmm@ﬂamﬂuﬁwz L'Wf)LFhﬁg'J\‘lﬂ']ilﬂﬂﬂTJ%ﬂ'ﬂiJﬂuIa‘ﬂ@]

=2 9

o 2 Ao o s @ = = a
mauiumadrufodididyvese loTawes ludlaluasamilsd saudeaeuninisernisia
Unandsnnlasver Tasszngamsanuiiseiuiisdihenanainufsanouasieaine

¢ e 7 ' o a o A ] o <
loTawos lualalwasaanlsd 1aun nnzanudulaiad Aunieor fudu wazdideaziilu
Yo Aa o A [ Y v A 9 |dy J
HiuAreuazauiumssndTheiuiaudetsananmsuwndas 1

g 2 = av o A o 1 aa
8. IF@IVAUNTTUIUNTANE1IVY Llﬁ$u1ﬂﬁ1/]hlmﬂ?ﬂﬂ’lﬂ’lﬂaﬂﬁﬁ@]lﬂ
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Al d' (% 14 d‘ ¢
Q‘]J'Jﬂ‘ﬂﬂﬂﬁjﬂ'liﬂiﬁilﬂ?ﬂ HRM N3N.aW103n38

Distal esophageal spasm

ISDNspray

puff (1" dose) puff (1"dose)

T T T T T T T T T T T T T T T T T |
1 1
4 \ ! 7 UM !
‘/ l ............. _I .\ : s :
M a2 \. | (3932881I00190NYND) |
. WU HOY 48 ¥U. D e e '
AN 0
N T mr— | 7 : a3 o |
N o | NAUUI 1 !
! 1

| N ?
LN 20 TR K12A59

v v

ISDNspray

2" dose)

Ay °
NAUUT 1 A1

4
NN 20 TN *12 AT

Lﬂ?qauﬂﬂiﬂ‘é"lq A28LATaY HRM

a

' v
!!N‘H{]Nﬁ 1 Llﬁﬂ\‘l“lluﬂf]uﬂﬁﬁﬂ‘lﬂ’mﬂ
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51 2 uaaunIeenTIIMIIATeU lMIveInaenD NI FHANNEZIBEAT (High resolution
manometry) § Y ManoScan™" " (Sierra Scientific Instruments, Motility Visualization system) 40

18 catheter N 1% 1UNITATID

51 3 1erAgen isoket® spray (loTawos Tua la luasaanlsd) P1Flumsdnuive
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3.7 M39UsINYYA (data collection)

v X X an o w ) '
magawugmmmzjﬂ’m ﬂﬁg'lﬁﬂ']ﬂ']ﬁﬂ'lﬂﬁﬁ'f)ﬂﬂTﬁ'ﬁ Tiﬂ‘ﬂizmm Ltazﬂlayaizﬁ’nd

o av K Yy a AN Yo 9 = Yo o =R v KX 9
‘Vnﬂ”liil"l]ﬂﬁﬂ]eﬂnlm!ﬂ “I)“Llﬂm‘ﬂhlﬂiﬂ AQUNLAYIINY ﬁ]x"lmumsuuwﬂaﬂmmuuuwﬂmaga
1 U a o 4 4
Eil‘]J’JEJ [D1AKNUIN 0] ﬁ"J‘Llﬂ"IiﬁlLﬂiT%‘ﬁNﬁﬂTi@]i’Ji]ﬁ]']ﬂlﬂ%@\iﬂi?i]ﬂ”lilﬂﬁ@uulﬂ'Jslli’]\‘] naon
a Jd o o A ao
215 rAANNazBeagIn18 115151 ManoView analysis 170551 2.0.1 Tagdauiiunsisvy

I 9 4 < 9
uJummswzmmzLﬂmamamagam

d
3.8 M3AAIzHiIVEYA(data analysis )
1. Msd §1Jﬁlgljﬂyla (summarization of data)
<3 9 a . o 9 o 1
N UTDYAIBINUN N (categorical data) dzMsagveyalugilvesdaaiy
(proportion) 130 Souaz (percent)
I [ 4 i ° . v
-mniludoyanoliio (continuous data) 9zvimsagUdoyaluglvesaunde (mean)
Haz @ IUDeUVUNINTYIU (standard deviation)

2. maiweruedoya (data presentation)
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3. manfeufieudoya
= LY a 9 . o)
—ﬂﬁllﬁﬂﬂlﬂﬂﬂﬂlﬂgﬁl%iﬂmmw 14 chi-square test 30 fisher exact test
-mafSeuriioudoyaFalsum 1y paired t-test

-0 p-value 198N 0.05 DoNTANULANANBENTITEFIAYNINADA (statistically

significant)

39 ﬂi’gﬂ]ﬂNﬂ%ﬂﬁ‘iiN (Ethical considerations)

o

) PR a 4
“r‘iaﬂﬂ]13~l!ﬂ1i‘wr114‘]:!ﬂﬂa (respect for person) I@]ﬂﬂWiiWﬂJ@ﬂg’ﬁﬂ1ﬂﬁDWﬂﬂluliﬁN
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nnd0dl 8 1 7 0 6 2
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1 \
NOUNUEN
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oAy Yo B A
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oAy Yo ¥ A
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- z 2
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wunlungulasy'le Teaes lud laluasa A UnAe residual UES relaxation pressure

Y v v
Q’Qﬁuﬂfﬂ\‘muﬂ?hﬂfgﬂNﬁﬂﬂ (0.5 +£3.7 vs. -4.0 £ 6.2 mmHg, p = 0.026), ARAY DCI VDI S3 7

30-mmHg IBC (570 + 387 vs. 1216 £ 992 mmHg s 'em ', p = 0.040) LtazA1LRag DCI V09 S2,

o

S3 1 30-mmHgIBC (673 + 507 vs. 1376 + 1178mmHg s 'cm ', p = 0.046 ) anased19iiod 1wy

~

aa A [ 1 Yo % A
NNEDA MyUnNUNYUN ATUUUNAD
9 1 { .
lun1easesinuaIRae UES resting pressure, 4-second IRP, PFV, tiag DCI U493 S1, S2,

v [

[ 3’.; { [ [ 1 o aa 1 1 1 1<
S3 Wﬁﬁwuﬂ'lﬂﬁil‘ﬁ 1 hlllG]1\1ﬂu’i]ﬂWQﬁuﬂﬁWﬂmﬂ?Qﬁﬂﬁﬁgﬁ’Nﬁ 2 NV (p >0.05) ’E]ﬁ]'l\‘lllﬁﬂﬂ'lll

5]

ANAY DCI Y94 S3 N1 10-mmHgIBC ag DCI U84 S2, S3 71 10-mmHgIBC Hnur Tivaaasly

aaui 1asule Tewes lud laluasamalsd (p =0.053 tag p =0.050 MUEIFY) (@13199 7)

q

v v

= ' a [ a v v 1 v 1 ' d'
EIESJ‘UE‘VIEJ‘U?]W\nﬁ”lﬁlmi’)iﬂ”l\‘lc‘!"lli’)ﬁﬂ1§‘u‘1jﬂ’3ﬂlﬂﬂﬁﬁ@ﬂ@1ﬁ1§ﬁ@ﬂwuﬂ1ﬂiﬂ‘ﬂ 2 ITHINNQNN

as5uleTwesludlalunsaanstuaznduiildsuinndeanlsd

wulunguit18sule Towes ludla lunsa TAunde residual UES relaxation pressure
qa%uadwﬁﬁ’ﬂﬁwﬁ’ﬂujmqﬁaﬁ (1245 vs.-3.9 £ 6.5 mmHg, p = 0.027) lumaasasuanao
DCI 494 S3 71 30-mmHg IBC (532 + 353 vs. 1196 799 mmHg s 'cm ', p = 0.006), AUDA0
DCI 494 S2, S3 7 30-mmHgIBC (621 = 465 vs. 1351 + 924 mmHg s 'em ', p = 0.006)
(uHUgIIT 5), AUnAs DCT Y84 S3 71 10-mmHg IBC (1145 + 569 vs. 2053 + 1119

mmHgs 'em |, p = 0.005), ARy DCI Y04 S2, S3 N1 10-mmHg IBC (1399 + 739 vs.

v
=

2409 + 1289 mmHg s 'cm ', p = 0.006) (MHUANT 6), LazARAY DCT ¥D3S1, S2, S3

10-mmHg IBC (2843 + 794 vs. 3757 + 1337 mmHg s 'cm ', p = 0.011) anasodniiodinn

aa A ~ @ 1oAY Yo ¥ A
mmammmﬂuﬂuﬂqw"lmumma@



31

1 1 a d o 1 ] 1
ﬂ]i]ﬁﬁ 6 ul?mmﬁﬂumwwmmaimm6110&msﬁ‘ummawaaﬂmmiﬂauwum TENIN

v
oA

1 { 4 90’
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L)

ISDN group NSS group
(mean £ SD) (mean + SD) p value
Residual UES relaxation pressure -1.0+3.5 -3.2+49 0.101

(mmHg)

PFV of S2 on the 30-mmHg IBC (cm/s)  8.67. 514119

PFV of S2, S3 on the 30-mmHg /3% 71466 68465 0.920
A st /!
IBC (cm/s) /”'\(gi;%gf N

DCI of S2, S3 in the 30- mmHé\JH%é% 1119+786 0.090

(mmHg's 'em ) f)}N—/'J

DCI of S3 in the 10-mmHg IBC 1375+ 741 1657 £ 979 0.247

(mmHg s_lcm_l)

DCI of S1, S2, S3 in the 10-mmHg 3176 £ 1072 3310+ 1206 0.684

IBC(mmHg s_lcm_l)

UES, upper esophageal sphincter; IRP, integrated relaxation pressure; IBC, isobaric contour;
PFV, pressurization front velocity; DCI, distal contractile integral; S1, segment 1 (proximal esophagus);

S2, segment 2 (distal esophagus); S3, segment 3 (distal esophagus)
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ISDN group NSS group

(mean £ SD)  (mean £ SD) p value
Residual UES relaxation pressure (mmHg) 05+3.7 -4.0+6.2 0.026

PFV of S2 on the 30-mmHg IBC (cm/s) 69+55 0.996

PFV of S2, S3 on the 30-mmHg IBC ( o T2 64+23

DCI of S2, S3 in the 30-mmHg IBC (fnnmg_ ;t 507 1376 + 1178 0.046
s 'em ) =
DCI of S3 in the 10-mmHg IBC 1195 £ 656 1997 £ 1335 0.053

(mmHg s_lcm_l)

DCI of S1, S2, S3 in the 10-mmHg IBC 2970 £ 1047 3676 + 1491 0.103

(mmHg s_lcm_l)

UES, upper esophageal sphincter; IRP, integrated relaxation pressure; IBC, isobaric contour; PFV,
pressurization front velocity; DCI, distal contractile integral; S1, segment 1 (proximal esophagus);

S2, segment 2 (distal esophagus); S3, segment 3 (distal esophagus)
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1 1 { U o 90’
sz 19ngui 1851 ISDN agngui lasuiunde (NSS)

ISDN group NSS group

(mean + SD) (mean =SD)  p value

Residual UES relaxation pressure (mmHg) 1.2+45 -3.9+6.5 0.027

PFV of S2 on the 30-mmHg IBC (cm/s) // / ' 120+17.2 40+1.5 0.225

PFV of S2, S3 on the 30-mmHg IBC

DCI of S2, S3 in the 30-mmHg IBC / = = - 621 + 465 1351 £924 0.006
(mmHg s 'cm ) A

DCI of S3 in the 10-mmHg IBC 1145 £ 569 2053 +£1119 0.005
(mmHg s_lcm_l)

DCI of S1, S2, S3 in the 10-mmHg IBC 2843 + 794 3757 +£ 1337 0.011

(mmHg s_lcm_l)

UES, upper esophageal sphincter; IRP, integrated relaxation pressure; IBC, isobaric contour; PFV,
pressurization front velocity; DCI, distal contractile integral; S1, segment 1 (proximal esophagus);

S2, segment 2 (distal esophagus); S3, segment 3 (distal esophagus)
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Prescribing Information: ISOKET® Spray

Qualitative and quantitative Composition

12.7 g solution (= 15 ml) contains: 375 mg isosorbide dinitrate.

1 actuation (= 0.05 ml) contains: 1.25 mg isosorbide dinitrate.

Pharmaceutical form

Oromucosal spray

The solution is a clear, colourless liquid.

Indications
* Angina pectoris

» Congestive heart failure

Posology and method of administration

-The dosage should be adjusted to suit the patient’s needs.

-1-3 squirts at about 30 seconds intervals are sprayed into the mouth during an attack or
shortly before physical and/or mental stress that may trigger an attack.

-A single dose of 3 squirts applied to treat an acute angina attack should only be exceeded
upon the physician’s express advice.

-In acute myocardial infarction or acute heart failure one starts with 1-3 squirts. In the
event of non-response within 5 minutes, an additional squirt may be given. In case there is no
improvement within the subsequent 10 minutes, spray application may be repeated under close

blood pressure monitoring.

Contraindications

Isoket" spray must not be used in:
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* Hypersensitivity to ISDN, other intro compounds or other ingredients
* Acute circulatory failure (shock, collapse)
* Cardiogenic shock (unless a sufficient end-diastolic pressure is maintained by appropriate
measures).
* Hypertrophic obstructive cardiomyopathy.
* Constrictive pericarditis
* Cardiac tamponade
« Severe hypotension (systolic blood pressure less than 90 mmHg).
* During nitrate therapy, phosphodiesterase inhibitors (e.g. sildenafil) must not be used (see

section interations with other medicaments and other forms of interaction).

Special warnings and special precautions for use

Isoket” spray should be used only with particular caution and under medical supervision in:

* Low filling pressures e.g. in acute myocardial infarction, impaired lef ventricular function (left
ventricular failure) Reducing systolic blood pressure below 90 mmHg should be avoided.

* Aortic and/or mitral stenosis.

Orthostatic dysfunction

* Discases associated with an increased intracranial pressure (however, until now, a further
increase of intracranial pressure has only been observed following the administration of
nitroglycerin i.v. in high dosages).

-The development of tolerance (decrease in efficacy) as well as cross tolerance towards
other nitrate-type drugs (decrease in effect in case of a prior therapy with another nitrate drug) has
been described. For a decrease in, or loss of, effect to be prevented, continuously high dosages
should be avoided.

-Warning: The solution contains 85 vol % of ethanol!

-Patients who undergo a maintenance treatment with Isoket” spray should be informed
that they must not use phosphodiesterase inhibitors (e.g. sildenafil)-containing products. Isoket”
spray therapy should not be interrupted to take phosphodiesterase inhibitors (e.g. sildenafil)-
containing products, because the risk of inducing an attack of angina pectoris could increase by

doing so (see section interactions with other medicaments and other forms of interaction).
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-In case of accidental extensive skin contact with the content of the ISDN spray bottle the
contaminated skin should be cleaned immediately. Otherwise the solution could be absorbed from

the skin and this might cause severe undesirable effects (See also chapter Undesirable effects).

Interactions with other medicaments and other forms of interaction

-Concurrent intake of drugs with blood pressure lowering properties, e.g. beta-blockers,
calcium channel antagonists, vasodilators etc, and/or alcohol may potentiate the hypotensive
effect of Isoket® spray. This might also occur with neuroleptics and tricyclic antidepressants. A
blood pressure lowering effect of Isoket® spray will be increased, if used together with
phosphodiesterase inhibitors (e.g. sildenafil) which are used for erectile dysfunctioln (see special
warnings and contraindications).

-This might lead to life-threatening cardiovascular complications. Patients who are on
Isoket® spray therapy therefore must not use phosphodiesterase inhibitors (e.g. sildenafil).

-Reports suggest that, when administered concomitantly, Isoket® spray may increase the

blood level of dihydroergotamine and its hypertensive effect.

Pregnancy and lactation

-There is no evidence from animal studies suggesting teratogenic effects of isosorbide
dinitrate.

-Isoket® spray should only be used during pregnancy if clearly needed and solely under
the direction and continuous supervision of a physician.

-It is not known whether isosorbide dinitrate is excreted in human milk. Because many
drugs are excreted in this way, caution should be exercised when Isoket® spray is administered to
a nursing woman.

-Pregnancy Category: C

Effects on ability to drive and use machines

-Isoket® spray may affect the patient’s reactivity to an extent that her/his ability to drive

or to operate machinery is impaired. This effect is increased in combination with alcohol.



Undesirable effects

-Undesirable effects frequencies are defined as: very common (21/10), common
(21/100, <1/10), uncommon (21/1,000, <1/100), rare (21/10,000, <1/1,000) or very rare
(<1/10,000)

-During administration of ISDN Spray the following undesirable effects may be

observed:

Cardiac disorders:

Common: reflex tachycardia

Uncommon: enhanced angina pectoris symptoms.
Gastrointestinal disorders:
Uncommon: nausea, vomiting

Very rare: heartburn

General disorders and administration site conditions:

Common: feeling of weakness,

Application site burning of the tongue.

Nervous system disorders:

Very common: headache

Common: light headedness, dizziness, drowsiness. 4

Skin and subcutaneous tissue disorders:

Uncommon: allergic skin reactions (e.g. rash), flush
Very rare: angioedema, Stevens-Johnson-Syndrome

In single cases: exfoliative dermatitis.

Vascular disorders:

Common: hypotension on standing

62
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Uncommon: collapse (sometimes accompanied by bradyarrhythmia and syncope). Severe
hypotensive responses have been reported for organic nitrates and include nausea, vomiting,
restlessness, pallor and excessive perspiration.
During the treatment with Isoket® spray, a temporary hypoxaemia may occur due to a relative
redistribution of the blood flow in hypoventilated alveolar areas. Particularly in patients with

coronary artery disease this may lead to a myocardial hypoxia.

Overdose

Animal experience: In mice, significant lethaly (LD50) at single intravenous doses of 33,4 mg/kg
was observed.

Human experience:

Symptoms:

« Fall of blood pressure < 90 mmHg

* Paleness

* Sweating

* Weak pulse

* Tachycardia

* Light-headedness on standing

* Headache

* Weakness

* Dizziness

» Nausea

* Vomiting

¢ Diarrhoea

* Methaemoglobinaemia has been reported in patients receiving other organic nitrates. During
isosorbide dinitrate biotransformation nitrite ions are released, which may induce
methaemoglobinaemia and cyanosis with subsequent tachypnoe, anxiety, loss of consciousness
and cardiac arrest. It can not be excluded that an overdose or isosorbide dinitrate may cause this

adverse reaction.
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* In very high doses the intracranial pressure may be increased. This might lead to cerebral
symptoms.

General procedure:

* Stop delivery of the drug

* General procedures in the event of nitrate-related hypotension
- Patient should be kept horizontal with the head lowered and legs raised
- Supply oxygen
- Expand plasma volume

- Specific shock treatment (admit patient to intensive care unit!).

Special procedure:

+ Raising the blood pressure if the blood pressure is very low
+ Additional administration of a sympathomimetic, e.g. epinephrine HCl or norepinephrine
HCI.

* Treatment of methaemoglobinaemia

Reduction therapy of choice with vitamin C, methylene-blue, or toluidine-blue

- Administer oxygen (if necessary)

Initiate artificial ventilation

Hemodialysis (if necessary)
* Resuscitation measures

In case of signs of respiratory and circulatory arrest, initiate resuscitation measures immediately.

Pharmacological properties

Pharmacodynamic properties

-Pharmacotherapeutic group: vasodilators used in cardiac diseases

-Isosorbide dinitrate (ISDN) causes a relaxation of vascular smooth muscle thereby
inducing a vosodilatation.

-Both peripheral arteries and veins are relaxed by ISDN. The latter effect promotes
venous pooling of blood and decreases venous return to the heart, thereby reducing ventricular

end-diastolic pressure and volume (preload). The action on arterial, and at higher dosages
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arteriolar vessels, reduce the systemic vascular resistance (afterload). This in turn reduces the
cardiac work. The effects on both preload and afterload lead subsequently to a reduced oxygen
consumption of the heart. Furthermore, ISDN causes redistribution of blood flow to the
subendocardial regions of the heart when the coronary circulation is partially occluded by
arteriosclerotic lesions. This last effect is likely to be due to a selective dilation of large coronary
vessels. Nitrate-induced dilation of collateral arteries can improve the perfusion of poststenotic
myocardium. Nitrates also dilate eccentric stenoses as they can counteract possible constricting
factors acting on the residual arch of complaint smooth muscle at the site of the coronary
narrowing. Furthermore, coronary spasms can be relaxed by nitrates.

Nitrates were shown to improve resting and exercise hemodynamics in patients suffering from
congestive heart failure.  In this beneficial effect several mechanisms including an improvement
of valvular regurgitation (due to the lessening of ventricular dilatation) and the reduction of
myocardial oxygen demand are involved.

-By decreasing the oxygen demand and increasing the oxygen supply, the area of
myocardial damage is reduced. Therefore, ISDN may be useful in selected patients who suffered
a myocardial infarction.

-Effects on other organic systems include a relaxation of the bronchial muscle, the
muscles of the gastrointestinal, the biliary and the urinary tract. Relaxation of the uterine smooth
muscles is reported as well.

Mechanism of action:

Like all organic nitrates, ISDN acts as a donor of nitric oxide (NO). NO causes a
relaxation of vascular smooth muscle via the stimulation of guanylyl cyclase and the subsequent
increase of intracellular cyclic guanosine monophosphate (cGMP) concentration. A cGMP-
dependent protein kinase is thus stimulated, with resultant alteration of the phosphorylation of
various proteins in the smooth muscle cell. This eventually leads to the dephosphorylation of the
light chain of myosin and the lowering of contractility.

Pharmacokinetic properties

After sprayed into the mouth cavity, the active drug, isosorbide dinitrate (ISDN) is

rapidly adsorbed by the mucosa. Pharmacological effects can be observed within 1-3 min after

administration of Isoket® spray with maximum plasma levels within 3-6 min. Elimination takes
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place with a half-life of 30-60 minutes. Within a period of 90-120 minutes plasma concentration
drops to base-line values again. ISDN is metabolized to isosorbide-2-mononitrate and
isosorbide-5-mononitrate having a terminal half-life of 1.5 to 2 and 4 to 6 hours, respectively.
Both metabolites are pharmacologically active.

Bioavailability

-Following peroral administration isosorbide dinitrate is subject to a marked first pass
effect leading to a bioavailability of about 15-30%.

- Isoket® spray is exclusively designed for application into the oral cavity. By
circumventing the gastro-intestinal tract, the active substance thus immediately 7 reaches the
systemic circulation and consequently circumvents rapid metabolisation in the liver. In this way a
clearly marked higher bioavailability of 60-100% is reached.

Preclinical safety data

Acute toxicity:

Investigations on the acute toxicity have not revealed any particular risks. Animal studies showed
good local tolerability of the undiluted Isoket solution. Similarly, in humans local tolerability was
found to be good following administration of both undiluted and diluted solution.

Chronic toxicity:

Chronic toxicity studies in rats and dogs revealed toxic effects such as CNS symptoms and an
increase of liver weight when ISDN was administered in doses as high as 480 mg/kg b.w. per day.
Reproduction studies:

There is no evidence from animal studies suggesting a teratogenic effect of ISDN.

Mutagenicity:
No evidence for mutagenic effects were found in several tests undertaken both in vitro and in
vivo.

Carcinogenicity:

A long-term study in rats did not provide any evidence for carcinogenicity.

List of excipients

¢ Ethanol

* Macrogol 400
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Shelf-life
Shelf-life in the product as packaged for sale: 5 years.

The drug should not be used after the expiry date.

Special precautions for storage

No special precautions for storage are necessary to protect the pharmaceutical quality of the

product.

Nature and contents of container

One bottle contains not less than 300 squirts of 1.25 mg isosorbide dinitrate.

Instructions for use/handling

Please note! The solution is to be sprayed into the mouth; it should not be inhaled!
Prior to the first application of the spray, the spray valve must be operated several times (light
pumping), until an even mist escapes. Now the spray is ready for use.
If the spray has not been used for more than one day, the first squirt has to be released into the air
in order to ensure complete subsequent dosing.
During application, the bottle is to be held in a vertical position with the pump facing upwards.
The solution is sprayed into the mouth as follows:

- Inhale deeply

- Hold your breath

- By pressing the dosing pump, spray the drug into the mouth (this may induce a light burning
sensation on the tongue)

- Then close your mouth and continue breathing solely through the nose for about 30 seconds.
Note:
The label of the spray bottle bears an error mark at its lower margin. As soon as the fluid level in
the bottle reaches this point, a new package of Isoket® spray should be at hand for safety reasons.
At any rate, the open spray may further be used as long as even on slightly tilting the spray bottle

— the tip of the pump pipe is still immersed in the fluid.



Manufacturer: Schwarz Pharma Ltd., Germany

Registration Holder: Pharma Medis Ltd., Fireberg 4, Holon
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