Open access excipients, exploring their activities
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Explore excipients that are administered orally.
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Explore non-molecular or ambiguous excipients.
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Explore excipients that are rarely used.
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A tool to interrogate excipient Do these “inactive” ingredients
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A public access excipients browser
http://excipients.ucsf.bkslab.org/
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ExcIPIENTS BROWSER

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
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:
cotors, flavors, stabilizers, bulking and delivery agents, fillers, packaging, and other purposas.
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Explore small molecule excipients.
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Explore excipients that are administered orally.
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Explore non-molecular or ambiguous excipients.
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O Rarely Used

Explore excipients that are rarely used.
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Properties, drugs, trial formulations, vendors for

~550 molecular excipients

PROPYL GALLATE
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A Comparative, Crossover, Phasmacokinetic, Pharmacodynamic and Safety Study of
Throe Forms of PEG-G-C5F in Nommal Healthy Volunisers

Tha Single Dosa Pharmacokinetics of Two and Prool of Efficacy of One New
Etoricmal Gel Formulation in Partcipants With Ostecarthritis (MK-0853-168)

A Study of LY2484595 in Healthy Subjects

Evaluation of 2 Oral Doses of PG-760564 in Ahsumatoid Arhritis (FLA) Patiants
Recetving Methoirexate
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Products using propyl gallate...

Purchasable Analogs in ZINC

Browsea on ZING

Products Using Propyl Gallate
Brand (Manufacturer)

Childrens Delsym Cough Plus Cold Might Time
(Reckitt Banckisar LLC)

Mucus Relief Cold And Sinus Maximum Strength
(Dolgencorp, Inc. (DOLLAR GENERAL &
REXALL))

Kmart - Fast Maximum Severe Congestion And
Cough (Kmart Corporation)

Rouge Dior 850 Red Serum (Parfums Christian
Dior)

Advil Congestion Relief (Lil' Drug Store Products,
Ing)

Mucus Relief Severa Congestion And Cough
(MEIJER, INC.)

Childrens Dimetapp Multisymptom Cold And Flu
(Richmond Division of Wyath)
Fresh Sugar Passion Tinted Lip Treatment Spf 15

(Fresh, Inc.)

Tussnex Frm Cold And Sinus (Guardian Drug
Company)

Generic Name [Route)

Acetaminophan, Diphenhydramine
Hydrochloride, And Phanylaphring Hydrachloride
(ORAL)

Acetaminophen, Guaifenesin, Phenylephrine Hel
[ORAL)

Dextromethorphan Hydrobromide, Guaifenesin

And Phenylephrine Hydrochloride (ORAL)
Octinoxate (TOPICAL)

Ibuprofen And Phenylephrine Hydrochloride
(ORAL)

Dextromethorphan Hbr, Guaifenasin,
Phenylephrine Hel (ORAL)

Acetaminophen, Chlorpheniramine Maleate,
Daxtromathorphan Hbr, Phenylaphrine Hcl
[ORAL)

QOctinoxate, Avobenzone (TOPICAL)

Acteaminophan, Guaifenesin, Phenylephrine Hel
(ORAL)

John Irwin,
Enkhee Algaa



Excipients linked to public information

1. Approved formulations over time (from openFDA)

Usage Over Time

M Usages 19
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2014-12

2015-06

T 1T 171
2015-12

3. Link to functional
2. Purchasability (via ZINC) databases (via ZINC)

Annotated Catalogs (16 Total) 17 Items Total

Vendors (37 Total) 47 Items Total
BindingDB.org 50032154
Biocyc via PubChem 5 CPD-6542

ChemBridge 5108506

Alfa-Aesar 8 aAios77 Bitter DB g 748
Matrix Scientific & 119792 il CHEMBL7983
Molport BB 8 MolPort-001-789- ChEMBL 21 CHEMBL7983
olPort-001-789-639 | S
Ryan Scientific BB &  047-99470 e i e S
Sigma Aldrich L 02370/SIGMA, 1576800|USP, 48710SIAL, Food Database 4  HMDB33835
(Building Blocks) P3130|SIGMA, P3640000|SIAL, PHR1118|SIAL, HMDB Food 2 HMDB33835
V001246[VETEC, VO001693|VETEC, W294705|ALDRICH Human Metabolome &  HMDB33835

Databhazsa



Purchasable analogs for research
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John Irwin, Enkhee Algaa




Detailed purchasing links to vendors:

OH

ZINC1632635 (E311) . :

Q
Alfa-Aesar & Losos1
Combi-Blocks B oA-4025 B
Matrix Scientific & 099019 5’ GMA -ALD,C
f Milli
MOIPOI't BB D MolPort-001-789- search term:"06717|SIAL" [ | A Part o : IDOI‘E’S!Q”‘IB
Slgf'nif Aldrich 06717|SIAL, 289'1 match found for 06717|SIAL | Sort By Relevance &)
(Building Blocks) 48700|ALDRICH,
Octyl gallate
1 Product Result | Match Criteria: Keyword Properties =
™ Linear Formula: 3,4,5-(HO)3CgH2C05(CH2)7CH; = Molecular Weight: 282.33 | CAS Number: 1034-01-1
~] 06717  analytical reference material (Sigma-Aldrich) < SDS close °
SKU-Pack Size Awvailability Price (USD) Quantity
06717-500MG @ only 2 left in stock (more on the way) - FROM 77.50 III o

Bulk orders?
ulk orders / ™ ADD TO CART %




Search by route of administration
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1,2,6-HEXANETRIOL 1-O-TOLYLBIGUANIDE 2-ETHYL-1,6-HEXANEDIOL ACETIC ACID John Irwi n, En GEE Alga d




Biological targets for inactive ingredients?
Predicting 550 excipients vs. 3000 proteins

Br Statistical model

1 b
For each ex0|p|ent drug vs. tg

SN\ =

2 Compare to ligands of 3000 targets k drug vs.
@

/- ] NH -\ /- HO ,—< p -\ a.m ° i i
_ Stg\\:N/)_NHZ 0O NH NH, Z-SCOI’e
2\ .:';f‘/[‘.NH2 Hc?:é ° H,N i

\
\E‘Z;/

3 Test in binding and
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Keiser, Nature 2009; Lounkine, Nature 2012



Example: SEA predicts propyl gallate will hit COMT
(from its chemical similarity to COMT’s ligands)

Propyl Gallate (antioxidant)

Prediction: Catechol O-
Methyltransferase (COMT)
SEA E-value: 2.2 x 1013

ZINC3814480 ZINC49066838 ZINC3814482 ZINC49114239 ZINC49114066 ZINC2778

ZINC49073039 ZINC48073041 ZINC27982000 ZINC27977563 ZINC49112351 ZINC1641376



Propyl Gallate inhibits COMT at 20 nM

Josh Pottel



Systematic prediction & testing for excipient targets

Excipients Predictions Tested Confirmed False Positive

Aggregators
445 21565 73 31 4
Excipient Structure Target SEA Score  IC50 D/R Curve
Propyl ) 20
Gallate COMT 7.5x10 M
D&C Red PRMT1 (Protein 200
No. 28 arginine methyl- 2.6 x 10 iy
(Phloxine B) transferase)
D&C Red
No. 28 o
(Phloxine B) SLC22A6 (OAT1) 7.8x10 64 nM

Josh Pottel, Ling Zou



Systematic prediction & testing for excipient targets

Excipient Structure Target SEA Score IC50 D/R Curve
FD&C Red 4 460
No. 3 PRMT1 3.710 M
ESR1/ESR2 66%/
Propyl- : (Estrogen 1.7x10*%* 58% N/A
paraben receptor 2.6x 1012 @,
alpha/beta) 10uM
5-HT2B via
Thymol (Serotonin 9 uM N/A
propofol

receptor 2B)

Josh Pottel, Laszlo Urban



Systematic prediction & testing for excipient targets

Excipient Structure Target SEA Score  IC50 D/R Curve

BRD4 1.4x 102 25uM i r\

Acid Orange

20
e BRD4 1.1x10?77 46 uM w\
No. 1
Propyl Tyrosine via 100%
Gallzz/e h ;Irox e dopamine <5uM inhibition @
YRR targets 30uM

Josh Pottel



Gut transporters as priority targets
(16 hits for 31 predictions tested)

Excipient Structure

Glycyrrhizin

D&C Orange
No. 4

Docusate
Sodium

Lauryl Sulfate l

Neohesperidin
Dihydrochalone

Propylparaben

Ki (uM)

165

1.9

2.3

2.8

18

198

Josh Pottel, Ling Zou,
Kathy Giacomini



Open access excipients, exploring their activities

Home

ExcipiIENTS BROWSER <>

CERSI

1 For each exc:|p|ent L ®drugvs. tg

XCIpie ated w s Tal] 1a CERSI grant ataba: e the
. | a 5 foun ugs. This incud
¥ Molecular Exc SMILES rs . / \

Explore small molecule excipients. 11
2 Compare to ligands of 3000 targets 1R drug vs. ta

& Oral —@-

Explore excipients that are administered orally.

[ } Unresolved

Explore non-molecular or ambiguous excipients.

0 Rarely Used 3 Testin binding and

Explore excipients that are rarely used. fU n Ct' on al assay
JSME Molecudar Editor by Peter Extl and Bruno Bienfail [a™

A tool to interrogate excipients These “inactive” ingredients have
specific on-target activities



	Slide Number 1
	A public access excipients browser�http://excipients.ucsf.bkslab.org/ 
	Properties, drugs, trial formulations, vendors for �~550 molecular excipients
	Products using propyl gallate…
	Excipients linked to public information  
	Purchasable analogs for research 
	Detailed purchasing links to vendors: 
	Search by route of administration
	Slide Number 9
	Example: SEA predicts propyl gallate will hit COMT�(from its chemical similarity to COMT’s ligands)
	Slide Number 11
	Systematic prediction & testing for excipient targets
	Systematic prediction & testing for excipient targets
	Systematic prediction & testing for excipient targets
	Gut transporters as priority targets�(16 hits for 31 predictions tested) 
	Slide Number 16

