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Creation of an Annotated Library on FDA Approved Nanomedicines
Tanin Izadi', Marley Hodson', Bridget T. Mclnnes, Ph.D.%, Nastassja Lewinski, Ph.D.1

Department of Chemical & Life Science Engineering ZDepartment of Computer Science
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Abstract

Lo - nanomedicine
Nanomedicine is a type of nanotechnology used in the medical field to Our 1nitial database was based off of.the work by Schutz et al. [3] Flgure 3 contained.
limit the dosage amount and target drug delivery to specific cells. shows our Excel spreadsheet and consists of data collected ofro.m this paper. ljhe Liposomes were the | .
Nanomedicines that are approved and used tend to be extremely Drugs@FDA website has been our primary source for retrieving nanomedicine top platform used _» 9%
. - . labeling information. We extracted relevant data from the label information, followed by
successful; however despite over a decade of research, only a limited . . s . Nanoparticles
number of nanomedicines have advanced for clinical use. A possible which consisted of entities in the form of a phrase/sentence relating to
reason for the numerous nanomedicine failures is lack of easily nano.materlal. properties and drug profile characteristics. These entlotles -
accessible mnformation and research on previous nanomedicines. In this spec1ﬁca.lly included the .trade. name, phase, platform, Surface coating, fter o thoromah rze%seamh e e e i e
project, we have compiled nanomedicine labeling information from the nanoparthe, max concentration, time to max .cogcen.tratlon, .genﬁ:rlc/otl.ler name, 1 g A, y e f,
Drugs@FDA website. We have extracted phrases/sentences from labels company, indication, clearance, volume of distribution, active ingredient, size, were .ab ¢ to group and categorize the drugs based on their platiorms
relating to keywords on nanomaterial properties and drug profile route of administration, dose, dose form, plasma half life, and elimination half =~ and indications. When categorizing these characteristics we found
characteristics. In the future, we plan to incorporate discontinued life. After the data was extracted, the sentences containing this data were placed ~ different trends and correlations. There were seven total nanomedicines
nanomedicines. nanomedicines on the market and nanomedicines in into a separate Excel spreadsheet as shown in Figure 4. Figure 3 contains the  that had the indication of antineoplastic agents (medicines that target
2 2 . . . . . . . e .
different clinical trial phases By compiling the dGSCI’iptiOﬂS and entire database that was updated and filled with information received from the Cancerous CGHS). Out of the seven antmeoplastlc nanome(ihcmes, six had
- .. - : labeling documents during this project. The data was then analyzed to reveal the platform of either a liposome or micelle. While liposomes and
contents of a set of specific nanomedicines, a machine learning program . . o . .
could be developed to comb through literature and automatically any potential trends. micelles share many similar qualities, the structure remains as the
dentify simil dic; lated s O h I | Phase  Pltiom _ Nanopart Surace o Trde Nam GenericiOt Company ndicaton Actve igr ize () Rouleof<Dose 12 plas 12 i FDA 310 £U approvs predominant difference. Micelles have a membrane monolayer, while
identify similar nanomedicine related entities. Uur research works to } oot NanopaakTios Aebotos CHoHoc el IS Aeceen svibersons, scanos. (Do I h bil - nifvine the [ v 1
provide an easier and quicker method to obtain specific information on ¢ Approved Micelle  Soybeenci,NR  Estrasorb  Estradioltof Novavax, G vasomolor s estadiolhemibydrate  Demal (ransdemal)  S76hr "106/1999 .lpO.SOIIIGS ave a DLdycet, Slgn,l ymg the HposOmes ar§ sCnerdily a?ger
. S emmord Popr e aeiPE —|Coemaos 0008001 o o e e NG 00N S8 GBOT S8 | e in size. We conclude from this trend that encapsulating the drug in a
apprOVed nanomedICIIleS. 8 Approved Virosome Inflexal V Bermna Biote influenza vaccine IM or subcutaneous injection . . . .
10 Approwed Namoparickabumin  NR Abrasane  Pachaxelal Arans Bioimetasitc bpacmeei (s 10N 27w 62001 1102004 liposomes and micelles 1s a more successful drug delivery method
2 Aopowd POl pometecnPEG  PEGrin o Scept O pgrifucnabta s U e sounes compared to attaching the drug to the surface of the particles. With
13 Appro iposome  hpi nBisome Amphotenc Astellas Phe antifungal  amphotenci ~45. hr 1 10/
. is Appowed Uposome lpid  NR  Dapodur  Depoloam Pacra Phar panrelel  mophinosufate IV si000 many new nanomedicines in the pipeline, this trend can easily change 1n
17 Approved Liposome iid  NR  Myecst | Sopheron T antneuplasidoronsio 150 230 W e the futur
n rO u C ]0 n 18 Approved Liposome lpid NR Visudyne VerteporfiniNovartis  photodynam verteporfin v 42011996 7/26/1996 e u u e'
19 Approved Liposome hpid PEG Doxil Caelyx (EU) Ortho Biotec antineoplast doxorubicin 105 v 2-3d 1116/1991  6/20/11992
20 Approved Liposome lipid Abelcet Amphotenci Sigma-Tau lantifungal amphotericin B v 11/19/1991
. . . . . . 21 Approved anos‘or:: ::p:d Axln;r)whj:fzc Amphoternci Three &ﬁ:i:g?i:lg arwpr(;o:)clericwﬂs v 11"2{1.::992
We are used to information being readily accessible. When 1t comes to 23 Approved  Poymer promonomeioiPEG | Adagen | pegademas Sipma-Tau lerzyme repl pagademase bovine IV 201086 Conc IUSiOn
the Subj eCt Of nanomedicine that is nO longer the Case. The innOVatiVe ji :z:g::dd m:iz::i ::SV(D,I Jac ::?G gf:;xol-PMcremphor‘ g::f::ﬁ::ﬁ::ﬁ:zjzgziz: 20.60 x i
world of nanomedicine hasn’t evolved to its full advancing potential. Figure 3. Screenshot of entire updated database.

As we continue our research, we plan to work with Dr. Mclnnes’s

The a licati()n Of naHOteChnOIO fOI' mediCal U. OSGS haS the it Initeiaalnltji.s.oApFr)r:Z::lzioozeva in is ibritumomab, a murine appa monoclonal antibo irected against the anti :
t t'plpt tl . gl?il p rp _3, :':::::n ;:valin (ti)b:’i:lumomtayb tfi:xetaln) is t::e immuno?:’onjugate réii:ti:gpfﬁom K stalble tlhiourt;ad:o‘\j/alent ctj)ongd bethenCt?'lzeomonj re SearCh team tO develop a SyStem that aUtomatlcally eXtraCtS
otcntial to 2grca 1IMprove our worlid. : 4 Surface Coating . . . :
p g y p Flgure 4' 5 Trade.NaZevalin i? it:udicated for.the treat.ment .of relapsed.or refractory., low-grade or follicTJIar B-cell non-Hodgkin's lymphoma (NH nanomed101ne lnformatlon. Wlth the Sentences We have COlleCted and
B— OIS POt G g ot od. th 11 be abl h for entities within the label
pmte-ms' - surface charge lndicatio;z valin is indi gt d for the treatment ‘;r | d or refract I' w-.r de or follicul rB-. Il non-Hodgkin's lymphoma (NH Categorlze 2 t e SyStem Wl e a e tO Searc Or entltles Wlt 1n t e a e
peptides . 2 Of our g Active In!ZZVZIin (isbritu(:o;abotiu;ta:;’is tehe ic:nmeuizzznjct:gaete ?;sc:I:’i'n: frogmaaestoablz t;iuozrea (:)vaIZnt bc:)ngd be:wZe: t:e r:ono' . . . . . . .
it e A K senfence  10|siss (om information pdfs. With this entity extraction program, we will be able to
surface functionali . 11 Route of Day 1: Administer rituximab 250 mg/m” intravenous. Da 7, 8, or 9: Administer rituximab 250 m m? intravenous infusion o o . .
R_ (e -NH2,-OCH3, COOH) EXIIACtION 1> Dosage featn single-sse il includes 3.2 me of rtumomt toretan 2 mlof 0.9% Sodium Chorde. promptly gather the relevant nanomedicine information. The shortened
L 13 Dose A clearly-labeled kit is required for preparation of Yttrium-90 (Y-90) Zevalin. Follow the detailed instructions for the prepar . . . .
ol caciarydas ) excel 1: g'leZa(rpaI:(s:eYttrium-QO decays by emission of beta particles, with a physical half-life of 64.1 hours (2.67 days). perl()d for researCh allOWS for a Clearer and qu1Cker altematlve 1mn
2 spreadsheet — . : : : Co
P 16 Vokume of Distbution__ . . . viewing the relationships between the different types of nanomedicines.
polymers | hydrophobicity for the 1; T:r).(e oc;r;‘Sae;eéz:‘it:zzmau;so:huch may require stem cell support have occurred at doses higher than the recommended maximum tc . . . . .
AV § drug 15 t112 elimination) Once the automation program 1s created, the current difficulties 1n
mechanical . 20 FDA appiinitial U.S. Approval: 2002 . . . . .
@ Zevahn. 21 U.S. Pate Protected by U.S. Patent Nos. 5,736,137, 5,776,456, 5,843,439, 6,207,858, 6,399,061, 6,682,734, 6,994,840, 7,229,620, 7,3 retrleVIHg background I’esearch Oon nan()materlals W]ll dramatlcally
O nanoshell .i;:omes Magaed: com . ) decrease. This program will be able to extract entities from pdf files that
rigidity @ Coaling R lt /D . .
O .. B eSultts 1ISCUSSI10N the user inputs. A separate program that automatically searches for
sithica ‘ ‘ o o .
o e vess Collintematzaton - nanomedicine pdfs 1s also under development.
. . agent Uses of Nanomedicines Fisure 5
triangles nggttl;m bxx., micelles A Optical imaging dye ly g *
acromega
roughness \ L: ’u viruses t ;i: / 4% antifungal f}fee\clﬁi‘;:r(;en 1(:)f A C k n OW le d g e m e n t S
= O dendrimers \.~ Linker CEhes une R > f FDA
porosity metalic . antiinflammatory Uses 0 .
o T Differen | ] e and " . - o | arevan a% approved We would like to thank Lynn Secondo and Mahmoud Moustafa for
1gure 1. Difterent types of nanoparticles and ways they igure 2. Illustration of a magnetic . . 1: : : . 1: : :
, . S nanomedicines.
can be modified and developed [Image source: Ref. 1] nanoparticle’s “core-shell” structure. MR contrast agent  antineoplastc rntimeolostio providing us key information and guiding us throughout this project.
Th1.s egample has a 1ron oxide core, menopause was the most .
which is common among magnetic 4% COmMmon Wo r kS C'I te d
nanoparticles. [Image source: Ref. 2] macular degeneratio

4%
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