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Why the Nose? 
The quick and easy

•Overcomes the challenges of crossing the blood brain barrier 

•Results in higher concentration of the drug in the brain 

•Direct path from the olfactory region to the CNS 

•No First Pass Effect 

•Faster onset
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Why the Nose?

•The rich vascular plexus of the nasal cavity provides a direct route into the blood 
stream for medications that easily cross mucous membranes. 

•This direct absorption into the blood stream avoids gastrointestinal destruction 
and hepatic first pass metabolism allowing more drug to be cost-effectively, 
rapidly, and predictably bioavailable than if it were administered orally. 

•For many IN medications the rates of absorption and plasma concentrations are 
comparable to intravenous administration, and are typically better than 
subcutaneous or intramuscular routes.

3



•Ease, convenience and safety: IN drug 
administration is essentially painless, and does not 
require sterile technique, intravenous catheters or 
other invasive devices, and it is immediately and 
readily available for all patients. 

•Because the nasal mucosa is in contact with 
cerebrospinal fluid (CSF) drug concentrations after 
IN administration may rapidly achieve therapeutic 
brain and spinal cord (CNS) drug concentrations.
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Nasal Anatomy

•Septum-divides cavity into 2 equal 
halves 

•Vestibule-not highly vascularized, 
poor absorption of drugs 

•Atrium-low vascularization 
moderate drug permeability 

 

•Respiratory Region-highly 
vascularized good drug 
permeability 

•Olfactory Region-highly 
vascularized, results in high 
permeability.  This is thought to be 
the site for the nose-brain 
transport of drugs
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Nose Brain Pathway

•The olfactory mucosa is in direct contact with the brain and CSF. 

•Medications absorbed across the olfactory mucosa directly enter the CSF. 

•This area is termed the nose brain pathway and offers a rapid, direct 
route for drug delivery to the brain 

•Nasally delivered medications avoid the gut so do not suffer first pass 
metabolism.
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Intranasal 
Requirements

•Appropriate Drug 

•Known to be bioavailable across the nasal mucosa (lipophilic) 

•Appropriate Concentration-Most concentrated form available 

•Appropriate patient 

•Nasal mucosa healthy, free of obvious severe bleeding, thick mucous, 
etc
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Nasal Drug Absorption

•Concentration of drug, dose of drug and volume of dose affect 
nasal drug delivery to the brain 

•Absorption increases as concentration increases at the site of 
administration 

•Nasal Cavity has limited capacity compared to other 
administration sites
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Mucosal Absorption

•Drug is Administered 

•Penetration of the nasal 
mucosa-entry into a layer 

 

•Permeation-transition of a 
layer 

•Absorption-uptake into the 
vascular system and 
diffusion into the CSF
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Lipophilic Drugs

•Show high absorption via the nasal mucosa 

•Midazolam is highly lipophilic in the ring closed form  

•(pH greater than 4) 

•Fentanyl, Ketamine, Dexmedtomidine are highly lipophilic
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Mucociliary Clearance

•Method & function of nose to 
remove dust, allergens & 
other particles 

•Must be overcome for drugs 
to maintain desired 
concentration and delivered 
volume  

•Drugs must maintain 
prolonged residence in the 
nasal cavity 

•Nasal pH must be between 
4.5 - 6.5
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Enzymatic Activity

•Can form an enzyme barrier that affects the stability of the 
drug in the nasal cavity 

•Not first pass, but enzymatic activity can decrease 
therapeutic effects 

•P-450 is present in the nasal mucosa

15



Dosage Forms

•Developed to increase 
residence time in the nasal 
cavity 

•Gelatin 

•Emulsions 

•Ointments 

•Liposomes 

•Microspheres 

•Nano particles 

•Ion exchange resin 

•Starch
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Delivery Systems

•Liquids (atomized) 

•Sprays 

•Drops 

•Gels 

 

•Powders 

•Pressurized & Non- 
pressurized containers 

•Multi-dose systems, bi-dose 
and unit dose systems
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LMA Brand
Rapid Atomization of Medication
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Therapeutic 
Applications

•Pain Management 

•Allergies 

•Sedation 

•Anesthesia (cocaine) 

•Vaccination 

•Sexual Dysfunction 

•Diabetes 

•Suicidal Ideation 

•Major Depression 

•Pituitary Disorders 

•Vasoconstriction for surgery or to 
treat epistaxis
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Advantages

• Everyone has a nose 

• Painless 

• Ease of use 

•Avoids first pass metabolism - 
improving bioavailability over 
oral and rectal doses 

•Nose-brain pathway allows 
direct delivery to the cerebral 
spinal fluid 

•Faster Onset than all other 
methods except IV 

•Decreases cost based on time 
component for patients
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•IV medications are 100% bioavailable. 

•Most oral medications are about 5%-10% 
bioavailable due to destruction in the gut and liver. 

•Nasal medications vary, but are closer to IV 

•ie:  nasal Narcan approaches 100% - the same as 
when given intravenously.
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Disadvantages

•Limited medications that can be 
delivered intra-nasally 

•Many medications are not able to be 
concentrated enough to achieve ideal 
dosing volumes 

•Mucosal health impacts absorption 

•Requires patient participation to ensure 
full dose is administered 

•Some medications are unpleasant 

•Bloody nose, nasal congestion, mucous 
discharge all prevent mucosal contact 
of drug. 

•Destruction of nasal mucosa from 
surgery or past cocaine abuse – no 
mucosa to absorb the drug.
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•Still in it’s infancy due to: 

•Variable doses in the published studies. 

•Variable delivery devices effecting mucosal coverage. 

•Existing Drug concentrations tend to be too dilute. 

•Lack of titration in most studies. 

•Opiates and benzos have considerable inter-
individual variations in effect making titration and 
mixing of two agents necessary for best effect.
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Factors Affecting 
Bioavailability

•Volume and concentration: 

•Low volume - High concentration. 

•Too large a volume or too weak a concentration may lead to failure because 
the drug cannot be absorbed in high enough quantity to be effective. 

•Volumes over 1/2 to 1 ml per nostril are too large and may result in runoff 
out of the nostril.
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Overcoming Barriers

•Increasing residence time of the drug in the nasal mucosa 

•Modifying the physic-chemical properties of the drug 

•Combination of muco-adhesive polymers, absorption enhancers, 
drug delivery devices that aim for precise delivery 

•Pro Drug approach to increase the extent of drug absorption in the 
nasal cavity which would increase the rate of drug absorption
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Market

•The Nasal Drug Delivery 
Technology Market is 
expected to exceed more 
than US$ 64.20 Billion by 
2021 at a CAGR (Compound 
Annual Growth Rate) of 6.5% 
in the given forecast period. 

•Need more studies with 
variable doses, 
combinations of 
medications to support use 
and/or practice changes
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Why is this important 
in our practice……
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Our Practice

• A specialty sedation dental practice within a general dental practice located in the 
South Eastern region of the United States that provides care to PDD 

•The practice has 250 patients who have diagnoses of autism, mental retardation, 
Down’s syndrome, psychiatric disorders, Alzheimer’s disease, and a variety of other 
syndromes or developmental delays.   

•The patients are diverse in their cultural and socioeconomic backgrounds.   

•A team consisting of a dentist, a dental hygienist, a paramedic, and a CRNA provides 
care. Care varies from routine hygiene visits to comprehensive restorative care. 
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My Karmelita is 
going to be 
someone’s patient
•Autism 

•OCD 

•Anxiety 

•Chromosomal deletion 

•Polycystic Kidneys 

•Hepatic cysts 

•Difficult Airway

29



Karmelita
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Oral Health in the IDD  
Population

•Approximately twenty percent of the population has a 
disability. 

•People with intellectual and developmental disabilities are 
more likely to have poor oral hygiene, periodontal disease, 
and untreated dental caries than are members of the 
general population.
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Community Based Dental Clinic 
for Intellectually Disabled Adults  

•Little to NO funding 

•Limited Personal Funds 

•Sedation Non-covered expense on state Medicaid 

•First hour often taken strictly to sedate patient enough to 
initiate IV access
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Patient Population

•Mid-teens to geriatric 

•Many with a PS - 3 Classification 

•Alzheimers 

•PTSD 

•Autism 

•Down syndrome 

•Chronic Pain 

•Angelman’s Syndrome 

•Lennox-Gestaut 

•CP 

•Traumatic Brain Injury 

•Post-meningitis
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Thinking out 
of the Box
•During DNP research tried non-

pharmacologic methods of anxiety 
reduction 

•Animal Assisted Therapy (AAT) 
reduced anxiety scores, total 
medication administered, time to start 
case, and end of case to time of 
discharge across the board- EVEN with 
deaf and blind patients
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Animal Assisted 
Therapy

•Documented benefits of AAT include improved physical, 
emotional, cognitive, and social functioning; reduced blood 
pressure and triglyceride levels; and even reduced 
cardiovascular morbidity and mortality
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Improving Cooperation

•Understanding sensory processing and the sensory 
aspects of the dental visit may allow providers to 
implement strategies to improve the patient’s cooperation 
and allow for better results
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Study Sample

•A convenience sample of thirty PDD received the enhanced team intervention.  

•Patients’ ages ranged from 24 to 66 years of age with an average age of 46 
years.  

•Males represented 46.7% of patients and females 53.3%.  

•Caucasians represented the largest group of patients 53.3%, African 
Americans 40%, Pacific Islanders 3.3%, and Hispanics 3.3%.  Sixty-three 
percent of the patients had a profound level of disability;

37



Intervention

•Following IRB approval, the CRNA recruited a certified 
therapy dog and handler to meet with PDD that had come to 
the office for routine dental care.   

•The role of the dog was to reduce anxiety for the 
developmentally disabled adult dental patient.   

•Anxiety was scored using the ADAMS non-verbal scale
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Before and After

•The mean ADAMS score for the participants in this study was 4.31 (SD 0.80) 
prior to the introduction of AAT, which indicated moderate/severe anxiety.   

•Following the AAT therapy, the mean anxiety scores decreased to 2.97 (SD 
0.86), which indicated a shift to mild/minor anxiety. 

•Results indicated an improvement in not only anxiety, but also cooperation, 
and a diminished need for pre sedation or anxiety medication for the study 
participants.
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Nasal Dosing

• 0.2 mg/kg intranasal midazolam provides satisfactory and 
rapid onset of sedation compared to the oral route. And it is a 
safe and effective alternative to oral midazolam 
administration. 

•In my experience 0.1 mg/kg or 6-10 mg is usually a sufficient 
dose to initiate IV access, place a NC and monitors
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Nasal -vs- Oral

•Definite Faster onset 5 
minutes -vs- 30 

•Have only 1 patient requiring 
IM med after Nasal dose 

•Dosage decreased by over 
66% 

•Patient’s cost savings has 
allowed more frequent recall, 
better oral health 

•Caregiver satisfaction 
increased
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Presenting Research

•Research presented in Denver, D.C., Richmond, Chicago, and North 
Carolina 

•Chicago international conference for the Special Care Dental 
Assoc. had multiple presentations on Nasal Versed 

•Took that info back home, found a compounding pharmacy, 

•Haven’t looked back
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After the Mist
Nasal Versed burns, but I do not  

believe the patients remember
44



It Works Fast
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Case Studies

47



Karmelita
•Autism 

•OCD 

•Severe Anxiety 

•PKD, HTN 

•Intrahepatic cysts 

•Genetic microdeltion 17 Q12 

•Sialorrhea 

•Difficult intubation
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ORAL -VS- NASAL

•15 MG PO MIDAZOLAM 

•550-650 MG PROPOFOL 

•50 MG KETAMINE 

•50-100 MCG FENTANYL 

•4 MG NASAL MIDAZOLAM 

•350-450 MG PROPOFOL 

•25 MG KETAMINE 

•PLUS OR MINUS 
FENTANYL
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Nikki
•Autism 

•Self Injurious Behavior 

•High Anxiety-often required 
multiple doses/medications as a 
premed prior to IV start 

•Responded to AAT which decreased 
total medication requirement
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ORAL -VS- NASAL

•20 MG PO MIDAZOLAM 

•4-500 MG PROPOFOL FOR 1 
HOUR APPT 

•50 MG KETAMINE-OFTEN 
AFTER PO MIDAZ 

•50-100 MCG FENTANYL 

•8 MG NASAL MIDAZOLAM 

•400 MG PROPOFOL 

•PLUS OR MINUS KETAMINE, 
NO IM REQ 

•PLUS OR MINUS FENTANYL

51



James

•Autism, MR, DD 

•Self injurious behavior 

•Difficult to sedate
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ORAL -VS- NASAL

•20 MG PO MIDAZOLAM 

•6-800 MG PROPOFOL FOR 1 
HOUR VISIT 

•50 MG KETAMINE-
SOMETIMES REQ IM INJ 

•100 MCG FENTANYL 

•8 MG NASAL MIDAZOLAM 

•4-500 MG PROPOFOL 

•25 MG KETAMINE 

•PLUS OR MINUS FENTANYL 

•HAS NOT REQUIRED IM INJ
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Questions???
•Thank You……..
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