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1. HIV & STD Prevention




Multipurpose prevention
technologies (MPTs)

* Prevention of HIV/STIs and Unplanned
Pregnancy
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MPTs

Table 1. MPTs in clinical development.

Product T . Active Pharmaceutical Duration of
Name/Developer Indication Delivery Platform Development Stage Ingredients Action
International
Partnership for
(0 rlglrgl‘:lli?kl ;;{d;so ped HIV, Pregnancy Intravaginal ring Clinical—Phase 1 Dapivirine, levonorgestrel 90 days
by Karl Malcolm at
Belfast University)
Tenofovir, emtricitabine,
HIV, Pregnancy Oral capsule Clinical—Phase 3 levonorgestrel, ethinyl 24h
Population Council estradiol
Sta e s s ) carrageenan, ,
HIV, HSV-2, HPV Vaginal gel Clinical—Phase 1 MIV-150, Zinc acctate 24 h

CONRAD Program

(originally developed Entravaginal ring

by Patrick Kiser at HIV, Pregnancy (Segmented) Clinical—Phase 1 levonorgestrel, tenofovir 90 days
University of Utah SEBIIEIIE
and Northwestern)
HIV, HSV-2 Vaginal insert Clinical—Phase 1 tenofovir, elvitegravir 4-72h
CONRAD Program HIV, HSV-2 Vaginal gel Clinical—Phase 3 1% tenofovir 12h
MAPP
Biopharmaceutical R -
(originally developed II-_,IE_E\{TE?HV_?’ Vaginal film Clinical—Phase 1 (mono lcl:ﬁl?lé E:ntibo dy) 24h
by Deborah Anderson snancy cronate y
at Boston University)
Chlamydia, Amphora@‘ gel (L-lactic acid,
Evofem Inc. Gonorrhea, Vaginal gel Clinical—Phase 2 citric acid, Potassium Pre-coital
Pregnancy bitartrate)
StarPharma HIV, HSV-2 Vaginal gel Clinical—Phase 1 SPL7OS: 24 h
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The future of HIV prevention i

The HIV prevention pill uses the antiretroviral (ARV) Truvada to cut a person’s risk of contracting HIV by about 96%
— but only if you take it as prescribed and for some people, that can be tricky. That'’s why science is figuring out
new and discreet ways of using ARVs to prevent HIV infection. Here’s how:

The vaginal ring The HIV prevention pill The injection The implant .




Vaginal ring for HIV prevention
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Dendrimer gel

* VivaGel BV is the Company's non-antibiotic, water-
based vaginal gel for the treatment of bacterial
vaginosis and prevention of recurrent bacterial
vaginosis. The product is approved in Europe and
Australia.
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Fleurstat
BVgel

VivaGel®* Vagzinal Gel

CONTAINS 1% WA ASTOORIMER SODIUM (VivaGed™
aert for detaled ALrUCLIONS 1Or ute.
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No absorption in
systemic circulation
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(lactic acid, citric acid, and
potassium bitartrate) Vagmal Gel
1.6%, 1%, 0.4%
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2. Lipid vesicles




Lipid bilayers
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Phospholipids: Liposomes

Non-ionic surfactants: Niosomes

Unsaturated fatty acids: Ufasomes

Phospholipids+ botanicals: Phytosomes




Lipid vesicles

18

Liposome: Phospholipids + Cholesterol

Niosome: Non-ionic surfactants + Cholesterol
Ufasome: Unsaturated fatty acids + Cholesterol
Ethosome: Phospholipids + Cholesterol + Ethanol

Transfersome: Phospholipids + Cholesterol +
Surfactant

Invasome: Phospholipids + Cholesterol + Terpen

pardakhty.ab@gmail.com
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Lipid Vesicle

 Shell or Coat

AR
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Encapsulated Compound

* Lipid soluble * Water Soluble

* Phospholipid bilayer
Lipophilic drug molecules
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Number of Bilayers

 Multilamellar (MLV) * Unilamellar
— Large UV (LUV)
— Small UV (SUV)
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Entrapped drug position

* Hydrophobic * Hydrophilic
— Amphothericin B — Doxorubicin HCI

phospholipid
bilayer

"

impnotericm

molecules
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Multilamellar vesicles (MLVs)
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Payload
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Payload

PEGCylated Lipid

(&

v




Lipid vesicles &

biologic membranes
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Cutaneous leishmaniasis: case reports

29

Intracellular infection therapy by lipid vesicular
system
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Sand fly mouth

Keratinocytes

Epidermis
Basal membrane
Neutrophil y
permis %\ Rremastigote Tissue macrophage
/ Neutrophi\
Non-ulcerative CL Ulcerative CL

Apoptotic keratinocytes
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Neutrophil

Epidermal
hyperplasia



Cutaneous Leishmaniasis

)

Amphotericin B
Benzethonium chloride
Dapsone

Paromomycin

Tioxolone optte b
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Paromomycin niosomal
cream (3%)

Y

pardakhty.ab@gmail.com




Paromomycin niosomal
cream (3%)

< s~ —.
sporotrichoid leishmaniasis
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Dapsone (DDS) niosomes
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Dapsone niosomes

* Ambisome + Dapsone niosome

* Immuno-compromised

aizpd akhighdly @gmail. eemr
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Parenteral
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Ife threatening fungal in
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Amphotericin B Liposome

&y

AmBisome

shotericin B) liposome for injectios #

equivalent to
50 mg I

amphotericin B ‘

for Intravenous Infusion Only
Single Use Vial
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Amphotericin B
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@ GILEAD

YOU'VE
WON
THE
BATTLE
DON'T
LOSE
THE
WAR

You've worked hard and your patient is recovering.

Then signs of an invasive fungal infection appear

- and time starls running out. Prescribe AmBisome.
Effective against major fungal pathogens™, it helps
survivors survive **
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Amikacin liposome
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Amikacin Liposome

¢q

cBase

CONTROLLER

(1-833-274.5273,

ARIKAYCE e ARIKARE




Amikacin liposome

Cryo-Electron Microscopy of ALIS Liposomes Delivery of ALIS using the PARI Lamira Nebulizer

3 e Il AT - e . R
- - < . B S % e~

The eBase Controller

Nebulizer Mouthpiece and
Aerosol Head

Aerosol Head Front

J OO 0000 O0C .Dru.g F.|°“;

T Delivers liposome amikacin directly to infection site in the lung

T 70% aerosol droplets in respirable range (MMAD: 4.1 - 5.3 um)
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Lipopeptide-based mimics of

viral architectures and infections
as novel antimicrobial agents
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Lipopeptide for bacteria
binding, promoting fusion,
membrane disruption

Lipid-based membrane
structure

SNAL-bacteria
membrane fusion
and lipopeptide







Oral SEDDS



Self Emulsifying Drug Delivery System

Table 1. Examples of marketed pharmaceutical products formulated as SEDDs*.

Brand name Generic name

Dosage form

Manufacturer

® .
Agenerase.  Amprenavir

Solufen® |Ibuprofen
lipirex” Fenofibrate
Neoral® Cyclosprorine
Norvir® Ritonavir

( . ;
Fortovase® Saquinavir

Soft gelatin capsule
Hard gelatin capsule
Hard gelatin capsule
Soft gelatin capsule
Soft gelatin capsule
Soft gelatin capsule

Glaxosmithkline

Sanofi- Aventis

Sanofi- Aventis

Novartis

Abbott laboratories
Hoffmann-La Roche Inc.

Source: *Rajan and Nirav (2011).
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First-pass

eliminaﬁon Bypassing the

liver

Chylomicron
T

......... ¢ "
.. \ ’ v .. \ J
5 @ Z% w
=000 3 LogpP>5  cnylomicron-drug
'0.. O .-' " associates

.‘00000..

Lipid-based

formulations (SEDDS)
Logp<5 Absorption
Drug
Portal Lymph
Enterocyte duct duct

Figure 1. Mechanism of lipid-based formulations by means of the lymphatic system circumventing

first-pass metabolism.



Nasal SEDDS



Cribriform
( plate )

Olfactory nerve

Airway tract

K Surfactant

® Co-surfactant

@ il
D Drug

Nasal spray
containing liquid
SEDDS




4. Intrapocket Drug Delivery
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PERIODONTAL POCKET
i

CHIP/SLAB/STRIP/FILM FIBER IN JECTAELE GEL

FIGURE 2 The three main classical intrapocket drug-delivery
systems



Polymeric Solid Bolus



Periodontitis

Pulp contains
blood vessels
and nerves

Abscess

appardakniy@krnu.ac.ir, Karrnzn
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Antimicrobials for Periodontitis

Antimicrobials

Doxycycline

| Tetracycline

| Chlorhexidine
| Metronidazole




Atridox® Insertion

2.
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CONTACT ATRIX @

Periodontal Disease

Periodontal dizease, better known as gum disease, affects the gums, teeth and
the bone supparting the teeth.

Although & majority of the population suffers from periodontal dizease,
surprizingly few people, less than 10 percent, receive treatment for this =erious
illne=zz. Unfortunately, if left untreated, periodontal dizease can lead to tooth loss,
pain, =evere infections and other significant health problems.

. Causes
. stages
. Symptoms

. Trestment=

q
2
3
4. Prevention
5
E. Cther Health Concerns

Causes of Periodontal Disease

Copyright © 2000, Atrix Laboratories, Inc. All Rights Reserved. é ATRIX LABOBATORIES, GmbH

20
211112024




# ATRIDOX

(doxycycline hyclate) 10%

Optimizing the Outcome in Treating
Chronic Adult Periodontitis

An Integral Part of the

Successful Management
of Chronic Adult Perlodontltls

Professional Information
Patient Information

a0 aJa} niy@krnu.ac.ir, Karrnar)
alC
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COLLAGENEX ATBIDOX®(dnxvcvcline hyclate) 10%
pharmaceuticals PRODUCT INFO

WATRIDOX SN -7 ocionais

(doxycydiine hyclate) 10% ____ R
; Lo ForDental Rrofessionais Jf | =

’ ATRIDOX® A'I*RIDOXO (doxycycline hyclate) 10%

in the ATRIGEL® Delivery System
Antimicrobial action right where you want it.™

@ cLinicAL INFo | = iow To APPLY SRR

& fFAQs B Preparation [0 Administration [l Additional

Recommendations
step 1 4 back nextp

€9 How TOo ARPLY
@ INSURANCE

4© HOME CARE

Cmm Twist and lodck syringes.

avpardakniy@ikrrnu.ac.ir, Kerrrzar)
21112024 Faculty of Pharrnacy 1y



———

::Antimicrobial action right where you want it.™ ﬂ
@ CLINICAL INFO HOW TO APPLY :

& fFaqs M Preparation 0 Administration [l Additional

' Recommendations
€ How To ARPLY
& mg:mmg:is
& HOME CARE

L‘ step 2 4 back next

O hdix syringes back and forth 100 times(about 1 152 minutes). The
contents must be in the syringe wwpurple stripe when finishead.

A A
NI

ACCEPTED
Amencan
Dental
Association

T L rE i e B

fimched in 8 conE vec e’y ma pled
m-\rﬂ of ol b e el iy

4back next p
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s v Leeri phrs tere e by irrmee

EZ2002 Collazenex Pharmaceuticals, Inc.
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Atridox
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Chlorhexidine gel in Xanthan gum

70




Perioclin® Gel (minocycline)

Subgingival positioning @~
of drug -loaded gel




Polymeric Microspheres



How ARESTIN works

ARESTIN microspheres release the
antibiotic over time, fighting
bacteria longer than SRP alone
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Arestin® Microspheres
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ARESTIN® Microspheres

Arestin

* 15 Days Release

2112024
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ARESTIN® Microspheres

|
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ARESTIN® Microspheres



Periochip® Insert

PERIOCHIP / CHLORHEXIDINE

* Potent antiseptic, bacteriostatic, broad spectrum antibiotics
e Active against both gram +ve & -ve organisms

* Biodegradable hydrolysed gelatin matrix, crosslinked with
glutaraldehyde with 2.5mg CHX

e Size : 4*5*%0.35mm
* Placement of the pocket depth of 5mm and above is recommended

* Drug is released for maximum of 7 days e —
15t 24hours : 40% CHX release
* Next 7 days :60% CHX release




Chlorhexidine




Periochip® Insert




Actisite® Fibers

Tetracycline fiber




Elyzol® Gel

Metronidazole Gel
(Elyzol)

It is a bio-absorbable delivery device containing

25% Metronidazole benzoate in a matrix consisting of a
mixture of glyceryl monooleate and sesame oil.




5. Antibiotic Beads




Antibiotic Beads
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Antibiotic-loaded PMMA beads




Antibiotic-loaded hydroxyapatite beads

A7



Localized antibiotic released

hydroxyapatite beads
for bone and joint infection treatment

’
’
’
’
Antibiotics impregnated P
Compact bone hydroxyapatite beads ,’
A
Medullary cavity Beads release the drug

to eradicate all the bacteria

AY



6. Oral DDS
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Ciprofloxacin floating tablet
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Amoxicillin ER Tablet




Cephalexin ER Tablet




Metronidazole ER Tablet




Nitrofurantoin Capsule

‘ 14 Capsules

MacroBID®

100mg Prolonged-release
Capsules

Nitrofurantoin

1

00
mg

MercuryPharma




Griseofulvin microsize

NDC 42794-012-08 Usual Adult Dosage: One tablet (500 mg) daily.

Usual Children’s Dosage: One half to one tablet

G ri SeOfu Ivi 1] \(/5e5|gt:rt]g to 500 mg) daily depending on age and
Tab I Ets g U S P For information for use, see accompanying

product literature. Not intended for household —_—
2 [ . g > & ; '
m 'C ros l Ze use. Dispense In a tight container as defined in
the USP.

White, capsule shaped, bisected tablets, debossed

with 3’ and ‘12’ on either side of the bisection and
m plain on the other side.
NDC 42794.012:08

Store at 20° to 25°C (68° to 77°F) [See USP
Controlled Room Temperature]. Griseofu lvin
Rx onl Pharmacist: Do not use if foil seal is removed or
SigmaPharm 30 Tablet: damaged. Return to place of purchase. ;ral.)lets,. US)P
microsize

@ gearh

Bramens 30 Tabkts

RRRLERT IR ANE R



/. Antibiotic inhalation




Tobramycin DP]

Toke back time with

TOBI PODHHLER

(Tobramycin Inhalation Powder)
28 mg per capsule




Tobramycin inhalation solution

U/ Suiooe

Tobram T
\nha|at|on Solut:on 4
1P 300mg/5ml

~ TOBINEB"

300mg/5mi__ggi B8



Ciprofloxacin DPI

e Dry powder formulation of ciprofloxacin in capsule for T-326
inhaler

¢ T-326 inhaler is component of FDA approved antibiotic drug-
device combination, TOBI® Podhaler™

puncture
button

£L capsule

l chamber

4
e

mouthpiece

cap

19




Aztreonam nebulization

Saline ~_
Ampule

»- 1 e

RubbefSDpper




COIomycin® inhalation

How to prepare Colomycin’
(Colistimethate Sodium)

_
for nebulisation
®
This leaflet is intended for patients
prescribed Colomycin and their carers

EAS22602

#Units (U) per vial e
reSp"atory u% ’ such as the PARI eFlow rapid or LC PLUS

DLL 3L

N ==

Teva UK Limited. Ridings Point, Whistler Dr,
Castleford WF10 S5HX.

teva A Datof reprton: une 2022 teva



vcin® inhalation

Carefully mix the solution Pour the solution into N.B. Depending on the type of
by shaking the vial gently the nebuliser. nebuliser used there may be
in the air like this. some residual solution in the
It is now ready to use. bottom of the nebuliser chamber.
DO NOT use Colomycin ) !
; S Colomuycin should be Your nebuliser chamber should
if you notice visible ; :
R . used immediately after be cleaned after each use. Please
particles in the solution 3 ;
preparation. follow the manufacturer’s

after dissolution. g :
recommended cleaning routine.
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colobreathe
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Colobreathe®

Mouthpiece

Air slits

Pulverisation Chamber

Handle

Piston

="

LI R

‘r‘ /

.

»

B

CO/ObI'@[HﬁL 1,662,500 U

inhalation powder,
hard capsules
colistimethate sodium

56 capsules with 1 Turbospin® inhaler

Inhalation use only




8. Ophthalmic delivery
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Subconjunctival
injection

Periocular
implant

Suprachoroidal
space

Intraocular
implant




Vitrasert® Ganciclovir




9. Implants



Antibiotic coated implants

Local release of Doxycycline
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Antibiotic-Loaded Bone Cements

Table 3. FDA-approved ALBCs [51].

Product Name

Manufacturers/U.S.
Distributors

Cement Type

Dosage of Antibiotic Per40 g
of Bone Cement

Cobalt g-HV

Biomet (Warsaw, IN, USA)

Copolymer high viscosity

0.5 g of gentamicin

Palacos G

Biomet (Warsaw, IN, USA)

Copolymer high viscosity

0.5 g of gentamicin

DelPuy 1

DePuy Orthopaedics (Warsaw,

Homopolymer high viscosity

1.0 g of gentamicin

IN, USA)
Cemex Genta Exactech (Sgi)e sville, FL, Copolymer medium viscosity 0.5 g of gentamicin
VersaBond AB Smith and Nephew (Memphis, Copolymer medium viscosity 1.0 g of tobramycin
TN, USA) :
: Stryker Orthopaedics ‘ . ‘
Simplex P (Mahwah, NJ, USA) Copolymer medium viscosity 1.0 g of tobramycin
Biomet Refobacin Cement R Biomet (Warsaw, IN, USA) High viscosity 2% of gentamicin sulfate
Palacos R+G p Heraeus (Langhorne, PA, High viscosity 1.96% of gentamicin

(predecessor Refobacin Palacos)

USA)




ARA

Biomet Bone Cement R and

Refobacin® Bone Cement R

Refobacin® Bone
Cement R includes
0.50 g active
gentamicin per40 g
sachet.




Staphylococcus
aureus

Staphylococcus
coag. negative

Streptococcus sp.

Anaerobics

Others

Pseudomonas sp.

Enterobacteriaceae

Gentamicin covers most of the bacteria common to infected arthroplasty cases.’



