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Introduction



Introduction

- popular modes of aerosol delivery :
* Metered dose inhalers (MDls)
* Dry powder inhalers (DPls)

* Nebulizers



metered dose inhaler (MDI)



metered dose inhaler (MDI)

- A handheld aerosol device
" MDIs include a pressurized metal canister

" The canister is housed in a plastic sleeve that has a
mouthpiece



Metered dose inhaler (MDI)
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Metered dose inhaler
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Metered dose inhaler
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Salbutamol

= Ventolin

= Acute bronchospasm:200 pg (2 puffs) inhaled PO g4-6hr




|pratropium bromide

= Atrovent

* Maintenance treatment of bronchospasm (COPD)

= 2 puffsinhaled PO q4-6hr
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Ipratropium bromide/salbutamol

= Combivent

 Treatment of chronic obstructive pulmonary disease
(COPD)

e 1 puffsinhaled PO g6hr

NOC 0597-0013-14

Combivente Combwenl l
(ipratropium bromide  melen
and albuterol sulfate) lnhalallon |

Inhalation Aerosol

14,7 grams , ; '[ Boehrinp i
200 metered actuations ‘ Ingelhein

Each actuatian delivers 18 11cg,::ml'oui.n'w Leomde
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Salmetrol

Serevent

used in the maintenance and prevention of asthma
symptoms and maintenance of COPD

25,50 mcg/dose

2 puffs inhaled PO g12hr




Fluticasone
Flixotide

50,125,250 mcg/dose

Corticosteroid: Maintenance treatment of asthma and
as prophylactic therapy
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Beclomethasone

Becotide

50, 100, 250 mcg/dose

used in the long-term management of asthma

200 melered Cipla

sssss

1-2 puffs, inhaled PO g6hr

Beclomethasone Dipropionate
Inhaler IP 100 mcg/dose

beclate

CFC-FREE inhaler
100
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Salmetrol/Fluticasone

Seretide

25/50, 25/125, 25/250 mcg/dose

maintenance and prevention of asthma symptoms and
maintenance of COPD

. Seretide‘m
1-2 puffs, inhaled PO q12hr Evohaler

Each actuation containg:
f 25 mey salmeterol

{as xinafoate)
125 meyg fluticasone
propionate
120 metered 25

actuations 1 25
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Dry powder inhalers



Dry powder inhaler (DPI)

= A breath-actuated device

= Delivers the drug in the form of particles contained in a capsule or
blister

=Requires an adequate inspiratory flow rate for drug delivery

= DPIs are not appropriate for treatment of acute asthma attacks.



DPI devices

- DPI devices can be categorized as:
* Capsule based
* Blister based

e Canister based



Capsule Based Devices

- have a chamber to store a capsule

=" When patient push the button, capsule is broken by
external force by the action of installed twist or pins

" Powder is released and inhaled by patient



Capsule Based Devices

= Hndihaler

= Aerolizer



Handihaler device

= Spiriva
* Tiotropium bromide




Spiriva Handihaler
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Spiriva Handihaler
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Tiotropium bromide

- Spiriva
" 3 long-acting, 24- hour, anticholinergic bronchodilator
» 18 microgram inhalation powder, hard capsule

= 1 capsule (18 mcg) gDay



Aerolizer device

- Foradil

= Formoterol




Aerolizer device

Anlad lan o8y ) S YL L) o8y (g pa 12D
@JJ\}D%JJJQ‘o}ja&:\\;JJ\Jé\.ﬁ:ﬁu\dj...ngsl
A%JJ\.&EJL.\J}%\JJE\JMJ&JUSMJI



Aerolizer device




Formoterol

« A long-acting (12 hours) beta2-agonist

=1 inhalation capsule (equivalent to 12 micrograms
formoterol fumaratedihydrate) to be inhaled twice daily



Canister based devices

» The Canister based device has a powder chamber to
store medicament

= Turbohaler



Turbohaler
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Turbohaler

= Symbicort

= Pulmicort



Symbicort

Budesonide/formoterol =
160 pg/4.5 ug
320 pg/9 pg ol

Corticosteroid/ B2 agonist g ‘
Asthma AND COPD ?- '




Pulmicort

Budesonide
100 pg, 200 pg, 400 pg
Corticostroid

Pulmicorf®
Asthma AND COPD brbohaler®

100-400 e PO q12h faN, 1aTy ;“'i?'lricrogmma’*
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Blister based devices

Diskus demonstrator
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Diskus demonstrator

Vontolin® Diskus*
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Figure 1. Diskus




Ventolin Diskus

Ventolin®

Salbutamol (as sulphate)

Diskus™

200 micrograms

60 blisters
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= MDI
* Inhaler (Spray)

= DPI

 Handihaler
* Aerolizer

e Turbohaler
e Diskus



(Generic name) Sl =
Salbutamol -

Ipratropium bromide/salbutamol
lpratropium bromide

Fluticasone °
Slametrol/Fluticasone
Budesonide
Budesonide/Formoterol

(Trade name) s tasi b -
Ventolin -«

Combivent °

Atrovent

Flixotide -

Seretide

Pulmicort -

Symbicort
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Liquid dosage forms



Liquid dosage forms

Liquid dosage forms are prepared by:

Dissolving the active drug substance in an agueous or nonaqueous (alcohol, ether,
glycerin) solvent

By suspensing the drug in appropriate medium

By incorporating the drug substance into an oil or water phase



Liquid dosage forms

= Monophasic (Solution)
* Aqueous

* Non-aqueous

= Polyphasic
* Suspension

* Emulsion



Liquid dosage forms

= Solution is a homogeneous mixture composed of two or more substances. In mixture,
solute is dissolved in another substance, known as a solvent.

= Suspensions are dispersions of solid drug particles in a vehicle in which the drug has low
solubility

= Emulsions are biphasic liquid systems consisting of two immiscible liquid phases. These
phases are present in such as way that one phase is dispersed in the other continuous
phase


../../../wiki/Homogeneous_(chemistry)
../../../wiki/Mixture
../../../wiki/Solute
../../../wiki/Solvent

Liquid dosage forms

* Oral liquid dosage forms
Solutions : Syrup, Elixir

* Oral Suspension

 QOral Drop

* Oral Emulsion



Liquid dosage forms

Liquids instilled into body cavities
Ear drops

Nasal drops

Eye drops

Enemas

Liquids applied to the skin
Lotions
Colodions

Liquids used in mouth
mouthwashes
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= Syrup

= QOral Suspension

= Oral Drop

® QOral Emulsion

= Elixir

Types of oral liquids



Syrups
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= Syrup Acetaminophen
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Oral suspension
il oas oasSTy asle ol o lae jsb a4 gl aul> &3
N (oo (aid &5 (Sl any g aiis bl
Kigb ols HIST wl e ) L

J93losig e « (AIME) > ol sgiagd] : aile aiil oo oole] IS0 as oy gumilimgun 5| o

Ny oole] b LB d L3 o ool S Sl o 31 2
$ 2R ey P9 NP ? B O g (g



Oral suspension

I uwmw 3™ oolol ®
xﬁglkx!owf@@J)o%d)blsm.aowoliﬂ))o%égl}w\@‘ °

020 o GG o9 g piS oo a8lol ailis as B 1) eas 0 p odig ol
(A{Lﬁﬁdﬁlﬁdjd@gi@@‘Q&o@)bg&)O%g;\?g.‘—Umﬁ@ﬁodjﬁédv‘U\a .
oS oo Lol wilas bas B 1) o0l 8 s oodig> ol o)bgs @

Dgl 1o 4 (a0 AL Y) Jlowsy )0 b a5l o (ygemilwgan | pan ©



Oral suspension

Suspension Acetaminophen
Suspension Metronidazole
Suspension Amoxicillin

Suspension Co-Amoxiclave



Oral suspension




Oral suspensions
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Elixir
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= Elixir Bromhexine

= Elixir Diphenhydramine

= Elixir Belladonna Pb
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Oral Emulsion
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Oral drops



Oral drops

Oral solution
Drop metoclopramide (plasil)

Drop Acetaminophen

Oral suspension

Drop Acetaminophen (Parakid,..)
Drop Nystatin
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= Oral liquid dosage forms

Syrup
Suspension

Elixir

Drop or oral drop



(Generic name) So sl =

Acetaminophen
Azithromycin
metoclopramid

(Trade name) s ol
Paracetamol

Zithromax

Plasil
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Parenteral preparations

= Sterile, pyrogen-free liquids dosage forms
= solutions, emulsions, or suspensions

" single-dose or multidose containers



Dosage forms

Ampoules
Vials
pen

Large-volume bottles or bags



Ampoules

= A small cylindrical glass / plastic container that is sealed after filling single
dose of drug /water.

= Water for injection or single dose small volume parenterals.

= 1 mlto 10 ml sizes




vials

= Avialis a single- or multi-dose plastic container with a rubber seal top, covered by a
metal or plastic cap

= used to store medication as liquids, powders

= Asingle-use vial must be discarded after one use
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= a multi-dose vial must be labelled with the date it was opened


https://en.wikipedia.org/wiki/Medication

Large-volume bottles or bags used
for intravenous administration



Large-volume bottles or bags
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Normal saline

= Nacl

= 500, 1000 cc

=0.9% of sodium chloride (salt) solution in water




Ringer

" [sotonic

= Contains of NaCl, KCI, and CaCl2 in distilled water




Ringer lactate

= sodium chloride, sodium lactate, potassium chloride and calcium chloride




Intravenous sugar solution

= A mixture of dextrose (glucose) and water
= Without electrolyte

= Solutions of dextrose: 5%, 10%, 20%,50%



Intravenous sugar solution

Dextrose 5% (D5W)
Isotonic(500, 1000 CC)

Dextrose 10% (D10W)
treatment of severe hypoglycaemia

10% hypertonic glucose solution (100 mg of glucose/ml) for infusion

Dextrose 20% & Dextrose 50%
hypertonic solutions

treatment of severe hypoglycaemia
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Intravenous sugar solution

= Dextrose/saline
= Dextrose (5%) and Sodium Chloride (0.9%)

= |[sotonic



Intravenous sugar solution

= 1/3 Nacl 0.9%+ 2/3 dextrose 5%
= |sotonic

= 500 CC, 1000CC




Mannitol

= 20% Mannitol : 500 mL 100g/500mL

= Hypertonic solution

= Dijuretic (Edema and glucome)



Amino acid

Nutrition solutions
amino acid solution (5%, 10%)
Amino acid solution for parenteral nutrition

Aminoplasmal®
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Ampule : amp. (Injection: inj)
Vial
Solution (intravenous solution): sol.

Prefilled pen or prefilled syringe



Ampules
Metoclopramin (Plasil)
Dexamethasone
Hyoscin

Biperiden (Akineton)

Drug name



Drug name
" Vial

e Acyclovir
e Ampicilin
e Cefazolin

 Lidocaine



Drug name

Solution
Normal saline(0.9%) : NS

Half saline

Ringer

Ringer's lactate : RL or R/L

Dextrose 5% : DW 5%

Dextrose 10%: DW 10%

Dextrose 5% in normal saline (0.9%) : D/S

1/3,2/3



Intravenous : i.v.

Infusion: inf.

Bolus : bol.

Intramuscular : IM

Subcutaneous : SC

Intradermal : ID

Jneadoel
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Drops



Ophthalmic preparation

= Eye drops including solution and suspension of active medicament

= Eye lotions for irrigation and cleaning the eye surface

= Eye ointment, creams, and gels
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Artificial tears
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Atropine
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Ciprofloxacin
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Glycerin phenique
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Phenylephrine
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Drop
Oral drop
Ophtalmic drop or eye drop

Otic drop or ear drop

Spray
Nasal spray
Oral spray



(Generic name) <2 4] ol
Tetracain

Phenylephrine

Naphazoline

Atropin

Ketotifen

Loteprendol

Timolol

(Trade name) s tasi Al
Hye, Snotears, Artelac
Lotemax
Xalatan
Co-biosopt
Myxacort
oticept
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1 drop, 2 drops,..
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1 spray, 2 sprays, ..
1 puff, 2 puffs,...
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