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Introduction

e Furosemide, a loop diuretic, 1s practically
insoluble in water (0.01825 mg/mL) and 1is
degraded by light




e Some studies showed that inhalation of furosemide
alleviates dyspnoea by modulating vagal afferent
activity 1mn animal lung models and reduces the
intensity of induced dyspnoea in healthy individuals .

e Further studie
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* B-cyclodextrin (B-CD) 1s a natural cyclic
oligosaccharide and several studies have reported
a positive effect of CD complexation on the
physicochemical  characteristics of  many

hydrophoblc drugs . e
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Cyclodextrins contain 6, 7 or 8 dextrose molecules
(o, B, y-cyclodextrin) bound in a 1,4- configuration
to form rings of various diameters.
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Secondary hydroxyl group Hydrophobic cavity

Gic . oH Hydrophilic exterior
Cross-section of a glucose unit

London forces hydrogen bonding
hydrophobic interactions




e Inclusion complexation with agents such as -
cyclodextrin (B-CD) 1s one method to increase
the aqueous solubility of a poorly water-soluble
drug and thereby its stability and bioavailability .
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Aim of the Study

The objective of this study was to investigate the
efficacy of nebulised furosemide administered

singly or in combination with -cyclodextrins (-

CDs) on asthma exacerbations in children .




METHODS

Drugs

The inclusion complexes of furosemide/[3-
CD in 1:1 and 1:0.5 molar ratios were
prepared using the kneading technique,
which is a simple, common and inexpensive
method for preparing inclusion complexes.




THE KNEADING
TECHNIQUE
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THH ﬂu BEHWM The study was a single-blinded
controlled randomised trial, involving

five groups of children




All drugs were dissolved in 4 mL normal saline before use
in the nebulisation chamber.

Nebulisation was continued for 20 min until the
nebulisation chamber was empty.

Pulmonary function was assessed by measuring:

(FEV1) forced expiratory volume in 1 s; (FVC) forced vital
capacity; (PFER) peak expiratory flow rate; (RR)
respiratory rate; (Sa0,) arterial oxygen saturation

in each patient before and 30 min after medication.




RESULTS
AND
DISCUSSION




Table  Clinical outcomes before and after treatment in the five studied groups
Group 1 Group 2 Group 3

Group Nebulised salbutamol Nebulised furosemide Salbutamol plus furosemide
Time 0 30 min pValue 0 30 min pValee 0 30 min p Value
FEV; (% of predicted value)  57.6+16.7 77.20£153 0.01 5794167 7220179 001 57.2+£16.7% 79.20£157 0.0
FVC (% of predicted value)  58.3+£16.2 77.901153 0.01 575+162  T42lt169 0D 56.8+13.7% 78401143 0.0
PFER (% of predicted value) 58.8+16.8 79.201156 0.01 5934179 TRIMt151 0D 58.5+17.3 B1.20:176% 0.01
RR (breaths/min) #.1+69  B30t72 0D #3473 29375 0D 39.116.7 & 2830172 0.01
5aly, % 21+35 %304 0 91.043.7% 9590+44 001 92.2+3.8 96.80+4.5 0.01
Wheeze score 2.5¢0.8 1.60104 001 2147 19006 001 2.620.7 1.7:03 0.01
Retraction 2108 11004 001 23407 140¢06 01 2.2£0.7 1103 0.01

Values are means50.

i-CD, [cyclodextrin; FEV,, forced expiratory volume in 1 s; FVC, forced vital capacity; PFER, peak epiratory flow rate; RR, repiratory mte; 5a0,, arterial ooygen satur

Group 4 Group 5

Furosemide/ji-CD (1:0.5) Furasemide/p-CD (1:1)

0 30 min pValee 0 30 min p Value

581167 7e20+163 <001 S7.2E167  TE20x15E =001

569+15.7 % TTA156 001 STE£167 7790163 oo

SI5+17E M930£1739 oo 59.7417.1 QB0 20+18.1 oo

40,1469 B30T 8 001 41.5¢69 @ 2930+71 oo

aN.a13.7 0530444 oo 91.6+3 0 5. B0+4.8 oo
2.7+01 18+04 o0 2608 1,705 oo
2101 1304 001 23208 1.4£05 0.0
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Pulmonary Function Parameters



oy oy 7 R P
[ [/ [ ([ VY [ [/ { Q [ ( \ {

[ - ‘ [ { LL L ‘
[t [ /) L N LU /7 N
\\\ o N N \\\ N \\ \ vy .9 /J \_/ / T ) /J

® Complexes of furosemide and CD improve
FEV1, FVC, peak flow rate, SaO, and clinical
scores significantly as compared to salbutamol
or furosemide alone. The complex effect was
nearly equal to the effect of the furosemide
and salbutamol combination.

® These results suggest that CDs are promising

solubility enhancers for improving the
efficacy of poorly water-soluble drugs
administered by inhalation.
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Table 1 shows the age and gender of the patients in the different
groups;

Table 2 Modified Becker's pulmonary index score

Breathing
Score  rate/min Presence of wheezing Retraction
0 <30 - -
1 30-40 End expiratory Intercostal/subcostal
2 41-50 Throughout expiration Intercostal+subcostal
3 =50 Throughout inspiration Intercostal+subcostal

and expiration +cervical




Table 1 Patient characteristics

Group 1
n=20

Age (years) 11.6£3.0
Gender (malefemale) 11/9

Values are mean=SD.



Pulmonary function was assessed by measuring
forced vital capacity (FVC) and forced expiratory
volume in 1 s (FEV1) with a computerised wedge
spirometer in each patient before and 30 min after
medication.

Flow rates were measured using a Mini Wright peak
flow meter.




Furosemide may interfere with the transport of 1ons
such as Na+, Cl- and K+ via the mucous
epithelium, changing the osmolality of secretions and
simultaneously modifying bronchial reactivity. Thus
furosemide may have a relaxing effect on smooth
muscles.

Another explanation 1s that furosemide may reduce
ailrway  resistance and 1mprove  pulmonary
distensibility by blocking the release of secondary
constrictor mediators such as histamine or
leukotrienes, leading to an increase in the exchange
of gases.



We welcome you all to our future conferences of
OMICS International

3'd World Congress on Pharmacology
On

August 08-10, 2016 at Birmingham, UK



