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Disclaimer

e As always, just because you learned it here in
class, does not mean you should go back to
your agency and perform the skill

* You must ALWAYS operate u Irection
of n Operational or &
un uthority and permission of your

own EMS agency

* Always follow your local medical protocols



Objectives

Cover brief A & P of nose

Cover how to use IN devices (intranasal
delivery devices)

What are common meds us livery
m*rmacology Secti

Tip S

Where IN is headed in medicine
Perform the skill in class






A & P of the Nose

The nasal cavity is a hollow
space behind the nose that
air flows through.

The turbinates

on each side of the
nose are curved,

bony ridges lined

Wil mMusous
membrane. They
warm and moisten
the air vou breathe in.

The sepium is a thin
“wall” made of cartilage
and bone. If divides

the inside of the nose
irila bwo chambers,

o

The sinuses are
hollow, air-filled

chambers in the
- " ) bones muﬁ
¢ mucous membrane is . Mucus
thin tissue that lines the nose, ﬁiinusm
sinuses, and throat, It warms - drains into the
and moistens the air vou breathe in, nasal cavity.

It also makes the sticky mucus
that helps clean that air of dust
and other small particles.



Interesting Fact

e Historically, nasal drug

delivery systemq
r d interest since

ancient times-it’s not new




How the IN medications work

 Highly vascularized nasal mucosa and
the olfactory tissue Is in direct contact
with the central nervous system, this
allows drugs to be rapidly transported

INto the bloodstream & brau nset of
a ar that of IV dr ration
e So ill need molecular modification

before they can be used IN-current studies

ongoing-VERY PROMISING FUTURE ON THE
HORIZON




Factors of IN Medication Delivery

Bioavailability

First Pass
Metabolism

N ain
P Blood

Brain Barrier

Lipophilicity



Bioavailability
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Bioavailability Factors

Factors that affect * Drug

bioavailability concentration/volume
Characteristics of the of solutions

drug * Properties of the

M size, fo icle
co‘yd (a ancers)
lipo

pH of solution



Avoids First Pass Metabolism

First Pass Metaboligm; ~ dasa ore
R T ansorbs

N directly info
- the veins

Venous system:
transports blood from
nose directly to the heart
—no liver metabolism
Heart: ptmps

blood out to

entire body—

medication is metabolized
and destroved by the liver
before it gets to the heart

o

- 1o delay

Portal

circulation: All , 2
blood from the —7
mtestines is taken ( ;

fo the liver for
detoxification

Sit in the stonach

Oral medications:

for 30-43 minites

Molecules absorbed

through the gut, including
all oral medications enter
the “portal circulation” &

molecules and only a
small fraction enter the
body circulation as active
drug



Avoids First Pass Metabolism

e This process is
called “First Pass F
Metabolism” ¢

* Important FACT-
N elivered "
m ns avoid Vi
b _
not suffer first
pass metabolism




Nose/Brain Pathway

Nasal administration

e The olfactory mucosa
(smelling area in nose) is

A ! N | A
in direct contact with the =~ <=1 1 | Nwloniy | peeee
y Enzymatic L Enzymatic
b ra I n a n d CS F degradation (] epithelium Nasal Olfactory degradation
epithelium region
. dicati bsorbed -t
M e I Cat I O n S a SO r e First-Pass effect BCSER |

! Cerebrospinal fluid

across t h eo Ifa Cto ry \_S:’stcmic circulation

. (Blood) \ (CSF)
m ectly enter the : .
¢ i
() T ed the i .+ ' Other ‘ Target Beals
nos hway a nd Elimination tissue/organ tissue/organ

offers a rapid, direct route I

for drug delivery to the
brain



Nose/Brain Pathway & Blood Brain
Barrier (BBB)

Intranasal treatment

for Alzheimer’'s? g

A discovery by a
Regions Hospital
researcher may
yield a treatment
for Alzheimer’s
disease. It takes
advantage of
nerves in the upper
portion of the
nose, which lead to
the brain. Drugs
can travel along
and through these
nerves, bypassing
the blood-brain
barrier that
otherwise shields
the brain from
harmful bacteria or
organisms. One of
the routes is the
olfactory nerves,
which are critical
for the sense of
smell.

Source: Alzheimer's Research Center at Regions Hospital

PIONEER PRESS

Large molecules do not
pass through the BBB
easily

Low lipid (fat) soluble
molecules do not

e brain.
uble

S
barbituate , rapidly
cross through into the
brain

IN avoids the BBB




Lipophilicity

“Lipid Loving”

-Cellular membranes are
composed on layers of lipid
material

-Drugs that are lipophilic are
easily and rapidly absorbed
across the mucous membranes

sing evidence to
ontrol of

| properties
ilicity, within a
defined optimal range, can
improve compound quality
and the likelihood of
therapeutic success

The role of lipophilicity in drug
discovery and design is a critical
one.

Lipophilicity is a key physicochemical
crucial role in
sorption,

, excretion,
and the
overall suitability of drug candidates.




How the IN Medication Delivery Works

Comparable bioavailability to

e Rapid onset of Intravenous drug delivery

p h armaco I (@) g | ca I a Ct | on Within a few minutes of delivery, serum levels of some medications

. ; delivered intranasally are comparable to injectable levels. *
(medications work
quickly) Needle-free drug delivery device

) Ea se Of use by EMS LMA MAD Nasal™ decreases the chances of accidental needlestick
injuries both on scene and while managing patients during transport. s
° I I :
b |r.tuaIIy % Fast onset of action through the
]f h needles) .52 mucosa
0)

i Utilising low molecular weight lipophilic drugs intranasally ensures that
need IeStlc k” molecules are easily absorbed across the nasal mucosa for comparabl
efficacy vs IM and oral drug delivery. &7

e No
worries since there is no

udirty needlen involved User-frlendly device

LMA MAD Nasal™ is an easy and effective drug delivery device,
which enables users to deliver medication directly into the nose from
any angle.*47



Other Information on How It Works

e [n general, medications that consist of small,
simple, lipophilic molecules will cross
membranes most easily.

.. -

near physiologic helps as well.




Other Information on How It Works

e |f drug concentration is such that it can be
delivered in a reasonable volume to the nose so
no runoff into the throat or out the nostril occurs,
then more absorption and higher bioavailability is
possible. (FINE MIST)

e |d e for one nostril is about 0.25 to 0.3
ml, though some clinicians use as much as 1 ml
per nostril and accept runoff and drug loss at this
higher volume.



Pearls to Using IN Medication Delivery

Almost everyone has a nose ——'—
Easy to use ‘

. k . ! ‘
Few contraindications 'II.MA MAP Nasal” 4/
Vlrtua”y pain'free | uspun“zmnozzzmn DEVICE c
Easy to train EMS providers ) e o o0
how to use (S .
M eing studied & ey vt
ch w IN delivery /,E gp— m‘
Rap d competes i Glmmwnmiomminm - o
nicely with IV delivery for : o Y 1205
time S T,

Impact your clinical
practice!




Pearls to Using IN Medication Delivery

Can use the device in any
position, even standing

on their head! ST ——

Eliminates dirty | ;'LMAI MAD Nasar  1AD NasiF

needlestick injury to EMS b
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Exceptional application in ke W 2 -

pediatric medication
administration




Benefits of IN Delivery Compared to
Other Routes of Administration

High serum drug levels

Rapid onset of action
:'a r'||-'~r~r~

Easy to use and administer

Low resource utiisation (equipment,

additional meadication, healthcara
p ofessional time)

QDdI Ices "ueesleztlﬁk = I-<

I‘\c-n-l'w-y-'a'-'rue
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*. clfe & Ma;rar ane 2006

K-:r 2009, *.ue I"'|5|I"|'._. 2010 FI‘“QF‘I 2002,
HD|E1II 2007, "-.-clfe & M-Hcfarlme 2006

Wolfe & Braude 2010, Massey 2011
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Common EMS Medications Used IN

Fentanyl (Pain
Management, Acute
Coronary Syndromes, etc.)

Midazolam/Versed
(seizures, sedation,
Therapeutic Hypothermia
shi
Na n-Narcotic
reve drug
overdose, accidental
overdose, obtunded due to
pain management meds)

e Glucagon (diabetic with

difficult IV access for D50
administration)

Lorazepam/Ativan (anti-
seizure medication,



Pharmacology

e Locally here in Virginia * Always refer to your

in the PEMS Region, we local protocols and your
use the following agency policies and
medications directions of your own
successfully within our m when

tocols for IN a
medications

re
De




Pharmacology
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Pharmacology

e Midazolam/Versed used
for seizures, behavioral
emergencies, airway
management, etc.

* Dosi ries based on




ADULT DOSAGE:

Airway Management/Post-Advanced Airway:

Midazolam (Versed) 2 mg IN or Slow IV/IO, may repeat as needed - 5 minufes
after initial dose up to maximum dose of 5 mg (including any doses
admunistered during intubation)

Cardiac Dysrhythmia Bradyvcardia/Unstable Bradycardia:

If time and patient condition permits, administer Midazolam (Versed) 2 mg
IN/IM/IV/IO

Cardiac Dysrhyvthmia Narrow Complex Tachvcardia Unstable Narrow
Tachyvcardia:

For muld sedation. if time and patient condition permits. adnunister Midazolam
(Versed) 2 mg IN/IM/AIV/IO

Adult Cardiac Dysrhythmia Wide Complex Tachvcardia Unstable with a
Pulse:

For muld sedation. if time and patient condition permits. administer Midazolam
(Versed) 2 mg INIM/IV/IO

Seizure:

Midazolam (Versed) 2 mg IN followed by 1 mg every 2 min until seizure activity
stops up fo a total dose of 5 mg

Behavioral Emergencies Combative Patients:

If patient still requires chemucal restraint. administer Midazolam (Versed) 5mg
IN/IM or 2.5mg IV/IO. then restrain patient



Pharmacology

Peninsulas EMS Couneil, Ine.
Therapeutic Hypothermia

To help prevent shivering or seizures:

Midazolam (Versed) 2 mg IN/IM or slow IVIO followed by I mg every 2
minutes until seizure activity stops up fo a rotal dose of 5 mg

I or

[1] Sublimaze (Fentanyl) 25-100 mcg IN, IM or IV/IO over 2 minutes, imtial
dose, may repeat 25 mcg every § minutes titrated to pain relief up ro

maximum dose of 100 mcg as long as patient systolic blood pressure 1s
greater than 90 mmHg

[1]

Although the efficacy of Therapeutic
Hypothermia is currently under debate, our
regional protocols still reflect this option if
needed using either Versed or Fentanyl.




Versed Pediatric Dose for
Seizure Control

PEDIATRIC DOSAGE: Seizure:

Midazolam (Versed) 0.1mg/kg IN to a maximum single dose of 2 mg followed
by up to 1 mg every 2 min until seizure activity stops up fo a fotal dose of 5 mg

-— -




80% OF HEROIN USERS
INJECT WITH A FRIEND.

WHICH IS WEIRD,

BECAUSE 8000 OF OVERDOSE VICTIMS

FOUND BY PARAMEDICS ARE




Pharmacology-NARCAN

e Used for drug overdose or
suspected overdose of
narcotics

4 open &E[j)j Rx Only _N°C 05487336'?-'6 [ STOCK NO. 3369 |
Luer—LuckWeﬁledTyﬁnge nebgégNE  gkiok Th iS m e .
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INJ., USP @ de-
(1 mg/mL) .
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quic tranasal
— device are provided to
lllllﬂl Il”l)ll!l 1‘55%,%%“?8&‘&‘.“.‘."%“@8%& family members of some

oot AS A NARCOTIC ANTAGONIST, USUAL DOSAGE: SEE INSER

known narcotic drug
overdose patients for
urgent use. ***
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Pharmacology-Glucagon

* Pre-filled syringes may
not be capable of
converting over to IN
use, check the

pa

may be
ter via
IN route.



Pharmacology-Glucagon

. PROTOCOL
EMR Follow Universal Patient Care Protocol EMR
EMT Obtain blood glucose level EMT
Suspected Narcotic Overdose
A Administer ;"fa{ar::-lne f .-"»-'al::car;j 2 mg IV/0, IN or IM titrated to effect, A
Repeat dosein 5 minutes if no response
Hyvpoglvcemia
If consciousness is altered. if blood sugarlevel less than 60 mg/dL and
EMT patient can protect airway, administer oral glucose EMT
or
A Administer Dextrose 30% 23g(D;g) IV A
A If unable to gain IV access, administer Glucagon I mg IN or IM A
EMT Repeatblood glucose level, administer oral glucoseif necessary EMT
A Administer second dose Dextrose 30% 23g (D;y)if necessary A
Hyvperglycemia
A [fbll:::mli glul:DE:EIETEliS greater than E_E?mggﬁ% | A
Administer fluid bolus 20 ml%kg 0.9% Normal Saline up to 1000 ml




Pharmacology-Glucagon

ADULT DOSAGE: Altered Level of Consciousness:
If unable to gain IV access, administer Glucagon 1 mg IN or IM
Overdose and Poisons:

Antidote for some overdoses

PEDIATRIC DOSAGE:  Altered Level of Consciousness:

Consider Glucagon 0.1 mg/kg IN or IM up to a maximum dose of 1mg ifno
IV/I0 access OR ifunable to administer oral glucose

Overdose and Poisons:

Antidote for some overdoses



IN Fentanyl Use

PAIN MANAGEMENT/ORIGINAL RESEARCH

Safety of Intranasal Fentanyl in the Out-of-Hospital Setting:
A Prospective Observational Study

Anders P. H. Karlsen, BM; Danny M. B. Pedersen, EMT, Sven Trautner, MD; Jargen B. Dahl, MD, PhD;
Morten 5. Hansen, MD

Study objective: Initial out-of-hospital analgesia is sometimes hampered by difficulties in achieving intravenous access
or lack of skills in administering intravenous opioids. We study the safety profile and apparent analgesic effect of
intranasal fentanyl in the out-of-hospital setting.

Methods: In this prospective observational study, we administered intranasal fentanyl in the out-of-hospital setting
to adults and children older than 8 years with severe pain resulting from orthopedic conditions, abdominal pain, or
acute coronary syndrome refractory to nitroglycerin spray. Patients received 1 to 3 doses of either 50 or 100 ug,
and the ambulance crew recorded adverse effects and numeric rating scale (0 to 10) pain scores before and after
treatment.

Results: Our 903 evaluable patients received a mean cumulative fentanyl dose of 114 ug (range 50 to 300 ug). There
were no serious adverse effects and no use of naloxone. Thirty-six patients (4%) experienced mild adverse effects: mild
hypotension, nausea, vomiting, vertigo, abdominal pain, rash, or decrease of Glasgow Coma Scale score to 14, The
median reduction in pain score was 3 (interquartile range 2 to 5) after fentanyl administration.

Conclusion: The out-of-hospital administration of intranasal fentanyl in doses of 50 to 100 g is safe and appears
effective. [Ann Emerg Med. 2013;m:1-5.]

Please see page XX for the Editor's Capsule Summary of this article.

96-0644,/ $-see front matter
ayright & 2013 by the American College of Emergency Physicians.
p:/ fdx.doiorg/ 10,1016/ .annemergmed . 201 3.10.025



IN Midazolam/Versed Use
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Fig 8 Plasma midazolam concentrations (pg litre ') [mean (2sEm)].
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Seizure Meds in IN Use

Neurotherapeutics: The fournal of the American Society for Experimenial NeuroTherapentics

Intranasal Delivery of Antiepileptic Medications for Treatment
of Seizures

Daniel P. Wermeling

Department of Pharmacy Practice and Science, University of Kentucky College of Pharmacy, Lexington, Keatucky 40530-0082

Summary: Acute isolated seizure, repetitive or recurrent seizures,
and status epilepticus are all deemed medical emergencies. Mor-
tality and worse neurclogic outcome are directly associated with
the duration of seizure activity. A number of recent reviews have
described consensus statements regarding the pharmacologic treat-
ment protocols for seizures when patients are in pre-hospital,
institutional, and home-bound settings. Benzodiazepines, such as
lorazepam, diazepam, midazolam, and clonazepam are considered
to be medications of first choice. The rapidity by which a medi-
cation can be delivered to the systemic circulation and then to the
brain plays a significant role in reducing the time needed to
treat seizures and reduce opportunity for damage to the CNS.
Speed of delivery, particularly outside of the hospital, is
enhanced when transmucosal routes of delivery are used in
place of an intravenous injection.

Intranasal transmucosal delivery of benzodiazepines is use-
ful in reducing time to drug administration and cessation of
seizures in the pre-hospital setting, when actively seizing pa-

tients arrive in the emergency room, and at home where care-
givers treat their dependents. This review summarizes factors o
consider when choosing a benzodiazepine for intranasal admin-
istration, including formulation and device considerations,
pharmacology and pharmacokinetic/pharmacodynamic pro-
files. A review of the most relevant clinical studies in epilepsy
patients will provide context for the relative success of this
technigue with a number of benzodiazepines and relatively less
sophisticated nasal preparations. Meuropeptides delivered intra-
nasally, crossing the blood-brain barrier via the olfactory sys-
tem, may increase the availability of medications for treatment
of epilepsy. Consequently, there remains a significant unmet
medical need to serve the pharamcotherapeutic requirements of
epilepsy patients through commercial development and mar-
keting of intranasal antiepileptic products. Key Words: Intra-
nasal, drug delivery, antiepileptic medications, treatment of
seizures, emergency pharmacotherapy, benzodiazepines,
blood-brain barrier.




How to Give Intranasal Medications

PR{Z}EEDURE

Identify the need for IN medication delivery

Prepare the delivery device and medication according to the manufacturer’s recommendation

Explain the procedure to the patient

Use a method that fragments the medication into fine particles so the maximal nasal mucosal
surface is covered and minimal volume runs out the nose or into the throat

Utilize both nostrils to double the surface area for absorption and halve the volume delivered
per nostril

Deliver medication in the nostril, DO NOT exceed more than 1mL per nostril in any 10-15
minute period, verify you are not exceeding maximum doses

Document time of medication delivery, which nostril(s) used to deliver medication and
response

Drugs which can be given by intranasal route (IN): Glucagon, Midazolam (Versed), Naloxone
(Narcan), Sublimaze (Fentanyl)




Contraindications to IN Delivery

PRECAUTIONS:
¢ DONOT Administer more than 1mL of medication/substance per nostril within a 10-15 minute period

¢ DO NOT exceed maximum doses of medcation when utilizing IN initially, then moving to another delivery
method such as IV/I0

CONTRAINDICATIONS:

¢ DO NOT administer Intranasal (IN) medications with any nasal/nose trauma or bleeding from the nose

LMA |MAD Nasal

When IV delivery is less than ideal,

LMA MAD Nasal™ can come to the rescue
delivering safe, painless, and rapidly-effective
treatment with minimal resource utilization.




Equipment for IN Delivery
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Equipment for IN Use




Tim Wolfe, MD-Inventor




Tim Wolfe, MD-Inventor

“It was pretty clear to me when I
conceptualized 1t that 1t had significant
applications iIn EMS (I was an EMS director at
the ttime). My first thought £ to
edle stick in hero

S1 ittle did I know that as 1

experimented more and got others to do the

I

same - that 1t would be so great for pain
control, seizure therapy and even sedation 1n
agitated delirrum.”



Tim Wolfe, MD-Inventor

e “My biggest “insight” if you will for EMS is
based on a lot of questions that | get and
comments that | see that show a slight

misunderstanding of the phar y of
n delivery. Nasal the
Sa rugs even though they work

nearly as well (better in many settings). So —
the doses are different and the time of onset
from drug delivery is different.”




Tim Wolfe, MD-Inventor

“Timing: Again it takes a little while for nasal drugs to
take effect. 3-5 or so minutes to therapeutic levels
depending on the drug. About 15 minutes to peak
levels. For naloxone, fentanyl and midazolam or
lorazepam in seizures the effect onset is 3-4 minutes
but it keeps absorbing for 15. So r e the
eeded, they will wake in a few
ich is all you really wa ) or stop
minutes. This usually is in the time
frame it takes to establish an IV anyhow — so just give
the nasal drug, support their airway and don’t stress
out. As long as you can oxygenate them —don’t get in a
hurry with a needle. ”




Interesting Use of Narcan
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Narcan Home Use




Other Equipment Related

%ﬁ T
Intranasal Medications
1 in Hospice
| A Novel method of pain,
dyspnea, seizure and anxiety
control.

Maddie the ish for
Pediatric IN Delivery










&= Administering
asal Narcan




Intranasal Medications in
Anesthesia

-







Equipment for the Procedure

1cc Syringe (3cc is ok)

MAD Nasal Device (1 is
all you need)

Blunt fill needle
Medicatian to be given
G

If pa IS conscious, a
tissue or 2”x2” gauze
pad (comfort only)




Different Packaging of the MAD
Devices

MAD100
N =

=

o
' ;

MAD300

=

.

#

S

N’“ M MAD140



© Atomization spray:The spray atomizes
drugs into a fine mist of particles 30-100
microns in size."”

#© Conical plug: An aid to direct the spray plume more
consistently towards the top of the nasal passage and
through the nasal valve into the cavity.

4 Accurate: The device is designed to be easy to
use, enabling accurate dosing and rapid drug

delivery.

¢ Pressure: High applied pressure ensures that
drugs are atomized into a fine mist of particles
through the tip of the plug.




FAST ACTING & EFFECTIVE

NO SPECIAL TRAINING
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Websites to Visit

e www.intranasal.net e http://prehospitalresear
ch.eu/?p=3179

e http://www.Imana.com
/pwpcontrol.php?pwpl ¢ Blog style EMS forum

D=6359 th est
C dical
study |i e meds

given IN including many
not being used by EMS

IN (Atropine, Ketamine,
Dilaudid, etc)



http://www.intranasal.net/
http://www.lmana.com/pwpcontrol.php?pwpID=6359
http://www.lmana.com/pwpcontrol.php?pwpID=6359
http://www.lmana.com/pwpcontrol.php?pwpID=6359
http://prehospitalresearch.eu/?p=3179
http://prehospitalresearch.eu/?p=3179

Free Product Sample Info

e http://www.Imana.com

/pwpcontrol.php?pwpl +Nexte e, i
| , Pt . 1 rug Delivery
D=7461 = ‘ | E,.ﬁn.fmﬁ“‘l + Safe and Painless
; : : i » Rapidly Effective
e Fill out the fill-able
- = + Controlled
onIi rm on thl S i Administration
——— =T  Minimal Resource
P r FREE E— — Utiization

IT = + Evidence Based

NA

LMA | MAD Nasal

IHTRANASAL NUCOSAL

Spend more time caring for your patientsand 4
less time starting painful intravenous lines.



http://www.lmana.com/pwpcontrol.php?pwpID=7461
http://www.lmana.com/pwpcontrol.php?pwpID=7461
http://www.lmana.com/pwpcontrol.php?pwpID=7461

Questions?

e Please feel free to bring me your flash drive & | will
upload this program for you to take home if you wish.

e Contact us at melissdoak@yahoo.com & my phone is

757-256-8154 & Blake- hur5st ' my
pr‘mmﬁsaz

e THANKS FOR HAVING US SPEAK & for SELECTING THIS
CLASS!I]



mailto:melissdoak@yahoo.com
mailto:hur5st@gmail.com
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