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Considerations for Nanotechnology in Complex Drug Products for Injection
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FDA: Complex products
e Complex active ingredients

O Complex mixtures of APls, polymeric compounds, peptides
e Complex formulations/dosage forms

O Liposomes, su

microshperes

e Complex routes of delivery y o 9

/ products b

e Complex drug-device combinations
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FDA : Considering Whether an FDA-Regulated Product Involves the
Application of Nanotechnology

1. Whether a material or end product is engineered to have at least one
external dimension, or an internal or surface structure, in the nanoscale
range (approximately 1 nm to 100 nm);

2. Whether a material or end product is engineered to exhibit properties or
phenomena, including physical or chemical properties or biological effects,
that are attributable to its dimension(s), even if these dimensions fall
outside the nanoscale range, up to one micrometer (1,000 nm).
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u
= Liposome = Silica NP O HH}Jﬁ'ﬁg3 33%-35%
= Nanocrystal = Drug-lipid complex
= Emulsion = Drug-metal complex O zm*a%: 20%-29%
= [ron-polymer complex = Protein NP
= Micelle Drug NP v 1l 0/ 140
= Drug-protein complex = Solid lipid NP D ?L%J' 9%-16%
= Drug-polymer complex = Nanotube
= Dendrimer Metal-protein complex D @{E’%%: 8%-10%
= Polymeric NP Metal-nonmetal complex
= Nanobubble Metal-polymer complex D H&;E: 3%-8%
(1973-2015) (1973-2009) (2010-2015)

Nature Nanotechnology volume12, pages523-529 (2017)
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Cancer
Inflammation/immune/pain
Infection

Anaemia

Imaging

Parenteral nutrition
Endocrine/exocrine disorders
Cardiac/vascular disorders
Others

Intravenous

Oral

Ophthalmic

Inhalation (oral/nasal)
Topical (skin)
Intramuscular

“aginal

Others

(1973-2009) (2010-2015)

(1973-2015)

(1973-2015) (2010-2015)

1% 304
2%

(1973-2009)

1% 1% 304
5%

4%
4%
5%
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== rvedical devices
18+ —G- Drugs
=B rMedical devices
—G- Drugs

-4 100

FDA-approved products
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Year

Trends in Biotechnology, Available online 31 July 2018

Research publications

Factors for Assessment of the Nanomaterial:

Adequacy of charactenization of the material structure and its function.
Complexity of the material structure.

Understanding of the mechanism by which the physicochemical properties of the material
impact its biological effects (e.g., effect of particle size on pharmacokinetic parameters).

Understanding the in vivo release mechanism based on the material physicochemical
properties,

Predictability of in vivo release based upon established in vitro release methods.
Physical and chemical stability.

Maturity of the nanotechnology (including manufacturing and analytical methods).

Potential impact of manufacturing changes, including in-process controls and the
robustness of the control strategy on critical quality attributes of the drug product.

Physical state of the material upon administration.
Route of administration.

Dissolution, bioavailability, distribution, biodegradation, accumulation and their
predictability based on physicochemical parameters and animal studies.

R



E|RTERIERS A

O XFE&MUFEmiEIINSHS EASEFFIEFRAREZKRRE E
B751455$[2008]72 (2008.1.10)

O ZFEHmisHSEReRMERFERREAESEN (HX17) (
2012.9.7)

O XFAEBHFAmiENFISHREER RS SIES ERREAIESEREN
(%17 BB 201555402 (2015.7.28)

O (KFEhsomET =i eIFscitzomET 25t Edn FHIEIEAYEE
HR) ((EREWFE) 201765545 (2017.5.11) (R LEHIESH
BiTh)

PEED TR YHFERTEHAFRHD




= AERIERE S

O XFFRMCEHITHEIHIE RS mETT e M eI FhRIS R (2017.10.8)
O XFAFIEKR (EBLHURAHE (EFR)) —HIEFMRAERKR) SRAY
& (2017.12.22)

O XFRIFHEK (FHminhIZaEMmtEFIRR—RRIERK) SRAE
(2018.2.12)

O XFLFHIEKR (BPiEHHIRREARESEN) SRS (2018.3.13)
O FEmSRERZEHER ERREARESEY (:17) (2018.4.26)

PEED TR YHFERTEHAFRHD



##y*iigjﬁuwanotechnology in Complex Drug Products for Injection

O ERRAEN

ReRIESS 7 AR RIS ) — BUE P R ESRIT R ST RN, 38 AR R IR TE
SRR AL ZHEFDAL EMACAT IRF IR BIFIAH R BORBER,  Bhaa il .
O &5TZ: FENlE—3
— MRS, CQA; AFTE; EHEHE
— MR SRR A TS R E RN - AR5

ChP2020 VY 8 ) -
— AR BB N AR AR B . R AT . R RRINBE R A EE . S UBE IR . Tr MR . AL, il
WEAE B TR IR SRR R Tk
— A Fr R A AR AR

PEED TR YHFERTEHAFRHD



#%y*iigjﬁu-Nanotechnology in Complex Drug Products for Injection

ML st o

RERRIES T AR IR 0 77 — BV BOR Z SR I R S B[R, 38 FR AR PR R IR
IR R, S HFDA. EMARAT IRFER SR SR ZOR, Rt ilie .
O & 5T
SEAMER (iR, FE, BERBE/RIKRE, pHEMBES) , Zetalifl, *i
TR, BB (WDyy Dsyy Do) , HANAHMBEBITA, HEMEEE
Y, ZiamBIRg ST,
— JE I b SR /D 3HE R S e HI IR 5 1R B BB R A0

ChP2020 1Y 338 U -
— [N 24 i B AN A, 2 R 1 DA AOR: 5 B P 4%
— RBUA:  BE AR AR IR BE 25 oRES ARG . AE AL BT AR P4 24 o AR e s 26 4 DL AR
% FEEAE AR UL,

FEESTI RS HHERTEHAR RO

e




#%y*iigjﬁuwanotechnology in Complex Drug Products for Injection

O ERRAEN

REERVESTT: ARSI R — BUE PPN BOR Z R A ST R, b R AR A ik
IR R, S HFDA. EMARAT IRFER SR SR ZOR, Rt ilie .
O A it =
VM A = R — g 2 /D 2 T A P R ) Ty 2 — B B /472 100032, P
F kiR o W VAR PR T 1000 3230 B0 ERRR SRR, T R AR P R
Tk AE = HAR— B
O BE/Ilu R 15
— >R FH B VAT A i 124 T BE i 56 A/ B PR A58 .
— X} T-FDABREMA T A1 45 5 S5 D) ()R 8 3 S 57 it o, R I 2 I FDABREMAR AR 2
'_____2‘29?%'—572!:&%%Eﬁxﬁtl:ﬁﬁﬁ“io

FEEATIAFER 5YHFIER TEHAFR O



%y*iiggﬁuwanotechnology in Complex Drug Products for Injection

FDA

wsotsiposomatanamosscsss | LIPOSOME Drug

® Product-Specific Guidances for Generic

Products

® Sodium ferric gluconate(2011 . ,
Chemistry, Manufacturing, and Controls; Human

Pharmacokinetics and Bioavailability; and Labeling
Documentation

® Doxorubicin hydrochloride liposome(2013)

Newly Added Guidances Published since February 1, 2019 (22 New; 52 Revisions) updated 2/22/2019
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NDA #  Trade name Generic name Route of Approval I |
administration date | I
Oral drug products 50715 Neoral Cyclosporine Oral (capsule) 07/14/1995 I Phystc_ochemlcal .
using nanocrystal technology 21110 Rapamune Sirolimus Oral (tablet) 08/25/2000 I equwalence |
21549  Emend Aprepitant Oral (capsule) ~ 03/26/2003 | (" Unencapsulated
21656 TriCor Fenofibrate Oral (tablet) 11/05/2004 | . Qualitative [Ql} » Particle | ;Hd n;n:ioparhcle.
21350 Triglide Fenofibrate Oral (tablet) 05/07/2005 I and quantitative size/distribution ound drugs
21778 Megace ES Megestrol acetate Oral (suspension)  07/05/2005 I [QZ] sameness o Surface property 1
Iron-carbohydrate complex drugs 17441 INFeD Iron dextran Intravenous 04/29/1974 |
Dexferrum Iron dextran Intravenous 02/23/1996 | ¢ DrUg state |
""" Ferrlecit Sodium ferric gluconate complex  Intravenous 02/18/1999 | . + Invitro dissolution Equiva]ent
_____ Venofer Iron sucrose Intravenous 11/06/2000 Formulation I :
Feraheme Ferumoxytol Intravenous 06/30/2009 ! Sameness | S}"Stemlce!‘]lﬂsure
Ferinject Ferric carboxymaltose Intravenous 07/2512013 | 1
Liposomal drugs Doxil Doxorubicin liposome Intravenous 111711995 |
DaunoXome Daunorubicin liposome Intravenous 04/08/1996 | Understand !
AmBisome Amphotericin B liposome Intravenous 08/11/1997 mechanism of
| Visudyne Verteporfin Intravenous 04/12/2000 I action and target  f) Case-by-Case Approach
202497 Margibo Vincristine sulfate liposome Intravenous 08/09/2012 ] product profile 1
207793 Onivyde Irinotecan hydrochloride Intravenous 10/22/2015 oo e s I =R
Nano-suspension [ | Abraxane Paclitaxel Intravenous 01/07/2005
Nanotube Somatuline depot  Lanreotide acetate Subcutaneous 08/3012007
Lipid complex, emulsion, and micelles Abelcet Amphotericin B lipid complex Intravenous 11/20/1995
50729 Amphotec Amphotericin B lipid complex Intravenous 11/22/1996 brary > y
50790 Restasis Cyclosporine emulsion Ophthalmic 12/23/2002 L %Q[\_.Tﬂjﬁfﬁu f.EIJ %IJS Eﬁ%‘] %U}E,ﬂ:' li‘t}ﬁ Xﬂ‘ Hﬁ

2212 Durezol Difluprednate emulsion Ophthalmic 06/23/2008

e in vivo BE

Zheng, N., Sun, D.D., Zou, P. et al. AAPS J (2017) 19: 619.
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[Code of Federal Regulations]
[Title 21, Volume 5]

[Revised as of April 1, 2017]
[CITE: 21CFR314.92]

The term “same as” (RLD) means
identical in active ingredient(s), dosage
form, strength, route of administration, and
conditions of use.
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U.S. FOOD & DRUG

ADMIMNISTRATIOMN

Q1 and Q2 and Q3 Definitions

* Classify product similarity
— Q1: Same components
— Q2: Same components in same concentration
— Q3: Same components in same concentration with
the same arrangement of matter (microstructure)

* Q3 is characterization based determination

* |In vitro performance data can support Q3 equivalence or
allow small Q3 differences

» Q3 differences come from manufacturing or excipient
sourcing
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