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1. Inactive ingredients: A brief overview
The Word “Excipients”

The legal/medical definition is:

> “Ausually inert substance (as gum arabic, syrup, lanolin, or starch) that
forms a vehicle (as for a drug or antigen); especially: one that in the
presence of sufficient liquid gives a medicated mixture the adhesive

guality needed for the preparation of pills or tablets.”
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1. Inactive ingredients: A brief overview

Excipients, Toxicology, and Regulation

I —
o THhe2A9%bmmlieds Suldand amode tnaidigmie effect of mress ot and NH2
colprg aeep R GIardion/health X %

*  19Q1fed mestothiiptadespubisRairoieds states (October, 1937) after
o 1988uestdedigedd delivery rather than tablet/powder formulation (June,

* 19’@8?’7—) List of 200 substances published as “generally regarded as safe”
(GRAS)

. 190858/1940 W%ﬁgﬁmlﬁﬁ?rgl}{ﬁ%g manufacturers to deHWW

food/cBlemageniy&yund in anti-freeze and incredibly toxic

e 1966 — FDA/NAS/NRC collaborate to evaluate safety of 4,000 drugs used
betvee0Woes, £hdB. I ssengill, claimed no responsibility; the chemist,

o 1deayaldoatking Nl AoESE ! view of GRAS list due to cyclamate toxicity
study Chesgee donnmeiabslirgag elixir’ rather than “solution”

e 1982 — Red book published (toxicological principles)
> heol et the: 1908806 theRlidigd &tk o smettzdAgtiaw

http:/Awww.fda. goV/No safety checks prior — poison was only bad for business




1. Inactive ingredients: A brief overview

Little Return for Excipient Development

* New excipient applications treated like new drug applications

* New excipient = higher costs, more development time - less
market time - lower profits > NO DEVELOPMENT INTEREST

 FDA only known source of published inactive ingredient database
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Koo, O. M. Y. American Pharmaceutical Review 2011, 7.




2. Making inactive ingredients an active area of research

FDA CERSI Project

* Projecttitle: Chemoinformatic Tools to Predict the Effects of
Excipients in Generic Drugs

« Goal 1: Acommunity database of FDA excipients

Irwin, J., Pottel, J., Zou, L., Wen, H., Zuk, S., Zhang, X., Sterling, T., Shoichet, B., Lionberger, R. and Giacomini, K.
Clinicial Pharmacology and Therapeutics, 2016, DOI: 10.1002/cpt.458
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2. Making inactive ingredients an active area of research

Simplifying Avallable Information

- Disitldgs [ExdipisestBromiberexcipient UCsF ...

- Whedgvailable, posts usage over time data

LY.L The Excipients Browser was created with support from a CERSI grant from the FDA. Any errors of omission or commission in the database are the

[ ) C I aS S I fl ‘ responsibility of the Irwin and Shoichet labs. Please report any error or provide feedback about the database. You must use the database at your own risk.
The goal of the project is to curate and disseminate information about excipients, the assumed-inactive substances found in food and drugs. This includes:
colors, flavors, stabilizers, bulking and delivery agents, fillers, packaging, and other purposes,

ascorbyl palmitate Search -
BT . oecular oyt el E

c
N . . +, .,
Explore small molecule excipients. L)X Ex] WIMx] (o
-nz 3 B2Total & - = EN&DO@O’OIOIFG !
Cl G [
- & Oral N RENS,
g 1 n o Icus
Explore excipients that are administered orally. =
F
Mw p—
[ cl
L} Unresolved L
1-AMINOGYCLOHEXANEGA. .. Br
Explore non-molecular or ambiguous excipients. 1
X
E O Rarely Used m
™ ..
Explore excipients that are rarely used.
Har
CA JSME Molecular Editor by Peter Ertl and Bruno Blenfait Q.
AGRYUIS AGID-ISO0CTYL A
AR
cl
™
The aim of this project is to encourage innovation in drug delivery and perhaps an error you would like to report. Many pages have a comment
ot formulation by providing easily accessible and searchable information section at the bottom, where you can tell us what you think! We also T T 1 LI
- . ] . . h . 2012-07 201212
NE about these important yet often overlooked substances. welcome feedback by email to chemistrydbiology@gmail.com or on twitter
it et} Buccal Film, Scaubh . Uﬁageﬁ

http://excipients.ucsf.bkslab.org




2. Making inactive ingredients an active area of research

Further Utilities Added to Excipients Browser

 Cleanup of the molecular page,
* Reorganization by active substance rather than brand

more data included

 Active substance and brand pages for formulation differences
— Products Using Citric Acid Monohydrate &

C Substances

1. Acetaminophen , Caffeine , Aspirin

2. Eucalyptus Globulus Leaf , Aconitum Napellus

E}(CI}}IEHtS ':61 T01a|] , Pelargonium Sidoides Root , Ipecac , Bryonia
Alba Root , Gelsemium Sempervirens Root ,
Excipients_name Phosphorus <;
3. Citric Acid Monohydrate , Potassium Citrat

1. Benzoic Acid

4, Triclosan

5. Carboxymethylcellulose Sodium ,
Hypromelloses

.o\)ﬁ%o
H oH 5 Data provided by OpenFDA
o

http://excipients.ucsf.bkslab.org

Brands (including those substances)
Citramon

Umcka Fastactives Berry

>

Cytra-K Crystals , Potassium Citrate Citric Acid
Crystals

Forest Fresh

Genteal Moderate To Severe

chhablei

itatus

iRAS-Generally recognized as
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Creating Opportunities for Innovation

2. Making inactive ingredients an active area of research

« Linking to available resources (purchasing, analoging,...)
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3. Identifying unknown activities of inactive ingredients

FDA CERSI Project

* Projecttitle: Chemoinformatic Tools to Predict the Effects of
Excipients in Generic Drugs

 Goal 1: Acommunity database of FDA excipients

« Goal 2: To investigate the pharmacology of molecular
excipients

Irwin, J., Pottel, J., Zou, L., Wen, H., Zuk, S., Zhang, X., Sterling, T., Shoichet, B., Lionberger, R. and Giacomini, K.
Clinicial Pharmacology and Therapeutics, 2016, DOI: 10.1002/cpt.458
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3. Identifying unknown activities of inactive ingredients

Similarity Ensemble Approach (SEA)

Propyl Gallate (antioxidant) Statistical model
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3. Identifying unknown activities of inactive ingredients

Confirmed Activity of Excipients

False Positive -
Aggregators

Solubility issues

Excipients Predictions Tested Confirmed

445 21565 108 48 2 8
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3. Identifying unknown activities of inactive ingredients

Specific Targets: Transporters (OATP2B1)

Excipient Structure

> %i\
Glycyrrhizin Q 22 165.3

Excipients 445

Predictions 47 D/
D&C Orange No. 4 % CQ 1.9
Tested 18
Confirmed 9 : 5 ° (|
Docusate Sodium /TO):L/) 2.3

Total OATP2B1

Inhibitors 24 identified -
Lauryl Sulfate - 2.8
New OATP2B1
predictions after 1/4 hits

recycling data Neohesperidin ﬁk“‘ 17.9
Dihydrochalone '
OATP1B1

predictions/testing 7/13 hits
Propylparaben T W/O/ 198.2




4. Ensuring dynamic research into inactive ingredients

Revitalizing Excipients

 Resurgence in interest regarding excipients and development
» Enhanced excipients database
» Potential for “analoging”

* ldentified several biological targets for several excipients
» Enzymes found in the gut
» Transporters found in the gut
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Extra slides




Polymers — described by monomer(s)?

Povidones

= http://excipients.ucsf.bkslab.org/excipients/povidones/

= https://en.wikipedia.org/wiki/Polyvinylpyrrolidone

e Methacrylic acid — methyl methacrylate
= http://excipients.ucsf.bkslab.org/excipients/methacrylic acid -

O
he)

methyl methacrylate copolymer 11/

= http://www.sigmaaldrich.com/catalog/product/usp/1396604?lang=ené&r

eqion=US
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http://excipients.ucsf.bkslab.org/excipients/povidones/
https://en.wikipedia.org/wiki/Polyvinylpyrrolidone
http://excipients.ucsf.bkslab.org/excipients/methacrylic_acid_-_methyl_methacrylate_copolymer_11/
http://excipients.ucsf.bkslab.org/excipients/methacrylic_acid_-_methyl_methacrylate_copolymer_11/
http://www.sigmaaldrich.com/catalog/product/usp/1396604?lang=en&region=US
http://www.sigmaaldrich.com/catalog/product/usp/1396604?lang=en&region=US

Mixtures — described by each component?

e Cresol
= http://excipients.ucsf.bkslab.org/excipients/cresol/
= https://en.wikipedia.org/wiki/Cresol

OH
OH OH

" Q,

? CHs



http://excipients.ucsf.bkslab.org/excipients/cresol/
https://en.wikipedia.org/wiki/Cresol

Salts — described by neutral form?

« Citrate (Disodium citrate sesquihydrate)

= http://excipients.ucsf.bkslab.org/excipients/disodium citrate sesquihydr
ate/

= http://www.sigmaaldrich.com/catalog/product/aldrich/359084?lang=en&r
eqion=US

HO, _o

O O
* 1% H-,0
NaQ ONa

OH



http://excipients.ucsf.bkslab.org/excipients/disodium_citrate_sesquihydrate/
http://excipients.ucsf.bkslab.org/excipients/disodium_citrate_sesquihydrate/
http://www.sigmaaldrich.com/catalog/product/aldrich/359084?lang=en&region=US
http://www.sigmaaldrich.com/catalog/product/aldrich/359084?lang=en&region=US

Some will remain non-molecular

o AIr

* Flavor banana 8763
* |nk thinner

¢ Oatmeal

e Soap
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