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Que es una Nanomedicina?
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Plataformas mas utilizadas

para la generacion de Nanomedicinas
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Nanomedicinas
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Nanomedicinas actuales y proyecciones

Number of approved and investigational nanomedicinal products.

Products Number
Approved products:

EMA 43
EU 47
FDA A
EMA and FDA 40
Investigational products:

Phase | 29
Phase Il 47
Phase llI 25
Total of investigational products 101

América del Sur <2%
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Nanomedicine.10(10):1599-608, 2015




Nanomedicinas:aprobadas y en investigacion clinica

Doxil® (FDA, 1995) DaunoXome® (FDA, | | DepoCyt® (FDA, Myocet® (Europe, Mepact™ (FDA, 2009) Margibo® (FDA, 2012) Onivyde® (FDA, 2015)
Doxorubicin hydro- 1896) Daunorubicin 1699) Cytarabine 2000) Mifamurtide in kposomes Vincristine sulfate Irinotecan hydrochloride
chioride in liposomes loaded in kposomes loaded in liposomes | | Doxorubicin in loaded in liposomes loaded in iposomes
Non-metastasizing,
AIDS-related Kaposi's | | HiV-related Kaposi's | | Lymphomatous HpOsOmes resoctable osteosarcoma | | Acute lymphoid Metastatic pancreatic
Sarcoma, muitiple sarcoma meningitis Metastatic breast leukemia ductal adenocarcinoma
myeloma, and ovarian cancer Eligard® (FDA, 2002)
cancer Leuprolide acetate in
jrodrr Opaxio® (FDA, 2012)
Zinostatin Ontak® (FDA, 1999) Genexol® glycolide) nanoparticles
stimalamer® Diphtheria toxin linked (South Korea, 2001) PRGN Pacitaxel conugsted to
(Japan, 1994) to Interleukin-2 Pacittaxel in polyglutamate
Neocarzinostatin poly(ethylene glycol)- Abraxane® !
ko, i i poly(D.L-actide) micelies Albirmin bound i Glioblastoma
poly(styrene-co-
maleic acid) Metastatic breast cancer Metastatic breast cancer,
and pancreatic cancer non-small-cell lung
carcinoma cancer, and metastatic
pancreatic cancer
ol YU Jid U
Controlled Activation | | Visudyne® (FDA, 2000) ThermoDox*® (Phase ill)
and Release Verteporfin in liposomes; Age-related macular degeneration Heat-sensitive iposomal
(Phase V11, locally advanced pancreatic cancer) Hepatocellular carcinoma
Active Targeted Kadcyla® (FDA, 2013) l
Dollvory Monocional antibody trastuzumab MM-302 (Phase Il)
linked to the cytotoxic agent DM1 Anti-HER2 liposomal Doxorubicin
Metastatic breast cancer Metastatic breast cancer
|
VYXEOS (CPX-351, Phase Iil)
Multi-agent Cytarabine and daunorubicin co-encapsulated in liposome
Co-encapsulation Acute myeloid leukemia




Nanomedicinas

Mejora la

Proteccion de biodisponibilidad

la droga

Drogas
tradicionales

oA t )

Nanomedicinas

Retencion :
LI 0,7-7%

Aumento de
la solubilidad

Mejora la
localizacion

0,1%

Disminuye

.., Reduce toxicidad
su metabolizacion

Disminucion de la dosis de tratamiento



Vias de administracion de un Nanovehiculo

#r|Via Parenteral

Subcutanea
Intradérmica
Intramuscular

Intraperitoneal
Intracardiaca
Intratecal
Intradsea

Intravenosa

-La mas rapida

-La mas efectiva
-Determinacion de la
concentracion exacta
-100% biodisponibilidad

* Via Enteral @g—* e

! . g 4 s
. \E Sublingual

|
h! - K4 3

Intravenosa

Cutanea (transdérmica)
-

Atodo el cuerpo s

Intramuscular Rectal

* Via Topica °* Via Aerea




CNS

700 mL/min

5,800 mL/min
(100 %)

Heprt

1,100 mL/min
(20 %)

5,800 mL/min

(100 %)

240 mL/min
(4 %)

NM 10um retenidas
NM 3-6um retenidas
transitoriamente
NM < 3um escapan

77 mL/min
(1.4%)

Gut -La m3as rapida

-La mas efectiva
-Determinacion de la
concentracion exacta
-100% biodisponibilidad

Portal vein:
1,150 mL/min
(21 %)

LINEr

300 mL/min
(5%)

Kidneys

1,240 mL/min

(22 %)
Intravenous
injection
1,310 mL/min i
(23%)

Muscle, skin and adipose tissues



BARRERAS BIOLOGICAS

Barreras extracelulares

Immune cell

engulfing
nanoparticle

passage through

normal vasculature /

Enhanced D™ /
»  permeability )
and retention

Barreras intracelulares

/ Endothelial cells

Nanoparticle

Blood vessel



Opsonizacion

Adsorciéon de proteinas (opsoninas) a la superficie del NP

Human plasma

Sup. hidrofébicas > hidrofilica
( >

Sup. cargadas > neutras

Naked particle protein binding

PRrISTINE NP PROTEIN ADSORPTION

%\ i°$ .

’

La absorcion tiene que ver con la
abundancia y afinidad de las proteinas

Albumina : 55% proteina plasma. Uniones
débiles

Efecto VROMAN

Inmunoglobulinas (IgG e IgM)
Lipoproteinas y Apoliproteinas
Fibronectina

SOFT CORONA + HARD CORONA

Proteinas del complemento (C3,C4,C5 2?7



Opsonizacion: respuesta inmunoldgica

Los NV opsonizados son reconocidos por el
Sistema Fagocitico Mononuclear (MPS):
macrofagos circulantes, en higado (células de
Kupffer), bazo y médula ésea. Reconocimientos

principalmente

opsonization binding phagocytosis

C3b ~
iC3b | % .
complement C4b CR phagocytic cell

ekl .




Paso hepatico: eliminacion del 30-99% NM

80-90% de los macrofagos del 30-99% de las Nanoparticulas

cuerpo estan en el higado ¢, aliminadas por las células de Kupffer
(células Kupffer)

= B OB B N @~ ®
T 1T T —7

Internalzation Vieloaty (umimin)

% 2 o L% %o T
[¥]

La eliminacion esta relacionada
con el tamaio de la particula,
carga superficial y con ligandos adheridos a
la superficie

NP no biodegradable:
acumulacion y toxicidad en MPS



Integrin Fe Complement
receptor recebior Pls B pror 1 Macrophage
E receptor receptor

Fagocitosis en macrofagos

v
Signalling: Rho-family 6TPases, PI(3)K, — Influences :
phospholipase C, Tyr & Ser/Thr-kinases actin reorganization,
phagosome fate,
cytokine release,
apoptosis,
oxidative stress,
Ca mobilization
and more...

opsonin binding

I+

complemaont
Cav ot

antibody and
complement
C3p

4+

|NADPH +

0,

Early ‘sorting’
endosome
3-10min

pH 6.0-6.5
Positive for Rab5,
EEAT1, syntaxin 13,
endobrevin, PI(3)P

©

Late
endosome
10-30min

pH 5.0-6.0
Positive for Rab7,
M6PR, VAMP7, syntaxin7
vATPase, LAMP-1/-2,
lysobisphosphatidic acid

l

®

Lysosome
15-60min

pH 4.0-5.5
Neither RabS5/7 nor
MBPR, rich in cathepsins,
vATPase, LAMPs 1 & 2,
2-h chase with dextran
or BSA/gold nanoparticles

@ OI ;I:H 6.0-6.5

@ i Positive for Rab11,
x Recycling = | lubrevin (VAMP3),

¥ endosome "
O 3-10min transferrin receptor

- [

Cytoplasm




Estabilizacion estérica e invisibilidad

inmunologica

* Polimeros para aumentar la hidrofilicidad de la superficie
del NV

* Polietylenglicol o polipropylen glycol
* Decrecen la interaccion con proteinas, repulsion estérica
* Optimo largo, configuracion y densidad

Poloxamers
—Fcn,on,0— 4[*GH2C|:HED‘]IT cH,
CH HO —{~CH,CH,0——{~CH,CHO—}{-CH,cH,0——H

poly(ethylene glycol) poly(propylene glycol)

Poloxamines
CH,

CH
I 3
HoJ(OCWCHéHoE:HoHQ)b\ /{CHZCHO};fCHzm?_o};H
N—CH,CH—N

HO—(—OCHE,CH;);(-O?HCHQL/ (CH:!?HO_)F(_CHchao-)EH
CH

CH
" 3



Estabilizadores estéricos e invisibilidad
inmunonologica

I
H3501?_—k7_ O_EO/\/EKEOJE/\%;CM

DSPE-PEG 2000

(A) “Brush” regimen (high density). (B) “Mushroom” configuration (low density). (C) “PEG loops



Liposomas pegilados vs liposomas lisos

Table 1
In vivo tissue distribution of PEG-SL

Molecular weight

% injected dose in tissues

]
2
=
E
of PEG-DSFPE E
Blood MPS S
o
0 2.0+ 0.8 30.7+1.3 2
120 1O0+13 12914 E
750 32+13 97+91 = >
2000 212+ 6.8 73209 = . -
5000 21.0+1.5 96+2.0 o 12 s a8 80
Time pest-injection (hrs)
Table 3
A comparison of pharmacokinetic parameters of free doxorubicin (DXR) and liposome-encapsulated DXR formulati
and humans
Treatment Species Dose 1,0 t,,8 Clearance @ AUC V,
(mg/kg) (h) (h) (1/h) (mg-h/l) (1)
FreeDXR mouse 10 0.08 8.6 0.051 39 0.64
HSPC:CHOL:HPI (DXR-HPI-5L) | mouse 10 2.0 15.5 0.0002 1099 0.004
Free DXR Fman | 50 0013 200 | 253 3.5 =1000
HSPC:CHOL:PEG (DXR-SL) man 50 1.4 45.9 0.09 1096 4.8
EggPC:CHOL (DXR-CL) man 25 0.29 67 | 23 58.5 18.8

10




Filtracion renal

To renal vein

From renal
artery s o

l Filtracion de proteinas
b globulares de 5-6nm
s 2 ' diam

| (49-60kD)

Glomerular J§ Bt
filtration

Tubular

Blood flow: 1 240 mL/min (both kidneys)
QD, NTC,
Dentrimeros son
facilmente
filtrados

Capillary:
Diameter 15-25 um

Endothelium
Basal membrane

BN Endothelium:
o F Fenestrae: 60-80 nm
Primary urine %,

Glycocalyx:

* Proteoglycans

* 200- to 300-nm thick
GBM:

Type IV collagen network

& glycoproteins:

* 240- to 370-nm thick
Podocytes:
Mesangium: Foot processes:

() Mesangial cells * 25 to 60 nm apart

¢ . Filtration diaphragms:
Mesangial matrix it e

e



Filtracion esplénica

White pulp Red pulp

Trabecula

) P S.Y A

Blood flow: 150 mL/min

e ————
Circulation:

—~ Closed .~~~ Open

i@ Reticular fibres @ Neutrophils
l@) Macrophages (@ Red blood cells

Se favorece la retencion de NV rigidos
Humanos y ratas tienen sinusoides
fenestrados y ratones sinusoides lisos
Relacionado con el efecto ABC

Journal of Controlled Release 161 (2012) 152-163



Accelerated Blood Clearance: Efecto ABC

100 M —S—Control —&—2day -B- 6day (B) i
- r =
80 [OControl W5 day
Niday Ee6day
60 4 BA2day HE7day
E= H3day El10day
@ =
§ § E:. E 4 day E3 14 day
G o 40t =
o~ 2 & e —
Y= *
20 ¢ = F= 1
-, ﬁ
0 z= "%—
Time (h) Liver Spleen
Time after first injection (day) Elimination half-life (h)
(mean of three values+S.D.)
Control 14.76+£0.95

1 16.99+1.42

2 13.32+£1.57

3 5.804+0.39

4 0.50+£0.18%**
5 0.31 £0.08%**
6

7

1

1

1.B3£0.64%**
4.16+£2.82%**
9.00+£2.20%

7.02£0.24%%*

=)




Accelerated Blood Clearance: Efecto ABC

Stimulation ' Spleen

SL l
(First injection)
Production & release
of anti-PEG IgM

—_— Association of
anti-PEG IgM
SL
(Second injection)

« « Complement

IgM-mediated
complement
activation

Complement-receptor
mediated endocytosis
by liver macrophages



EXTRAVASACION DEL NV: ARQUITECTURA DE
VASOS SANGUINEOS

Initima

RNepie

L)

Adventitia
Fibroblastes




Extravacion: Efecto de aumento de la

permeabilidad y retencion (efecto EPR)

e  Matsumura and
Maeda 1986

Normal tissue : Tumor tissue

g
', Nanomedicine x

(&7 Normal cell
4B Cancer cell

NO : Nitrix oxide
BK : Bradykinin
CO : Carbon monoxide

CKs : Cytokines

. 4 VEGF: Vascular endothelial
N o1 growth factor
- .
o h Normal blood vessel —E— Tumor blood vessel AN J

1-Poros 100-780 nm entre las células endoteliales

2-Alta produccion de mediadores vasculares como bradikinina y oxido nitrico
3-Drenaje linfatico deteriorado.

4-Vasos muy irregulares: aumento del tiempo de transito



Efecto EPR

Vasculatura
normal

Vasculatura
tumoral

b 2,500

2,000
1,500 Il

1,000
0o

Pore cut-off size (nm)

500 I] I]
B

0 T 1 T I 1 1
Shionogi HCal LS174T ST-12 ST-8 MCalVv

Poros 200-780 nm
Kim, P. et al. Nat. Methods 7, 303—305 (2010



EPR:

Dependiente del tamano NV

Ln

Parcent dosalg tumaor

L% T

1

0

j i i
ﬂ_!f 017 05 1 3 6 12 24 4872
Time after injection (hr)

Fig. 1. Intratumor accumulation of varous **Cr-tagged proteins in $-180 solid tumor-bearing mice: &, neocarzinostatin {NCS) (12 kDa), @,
SMAMNCS (16 kDa);, &, ovomucodd (29 kDa); O, BSA (69 kDa); B, mouse serum albumin (68 kDa), &, mouse 120G (160 kDa). Radioactive
proteins were injected Lv. at time zero. Values are based on redioactrvity (from Ref. [1], with permission).



Transporte transvascular: efecto del
tamano, carga y forma de los NVs

-
i x4

blood flow

Interacciones: estéricas,
hidrodinamicas y eléctricas



Transporte vascular: efecto del tamano

600 7 em=12nm C

penetration depth

w—60nm
s 125nm

intensity (a.u.) —
S

7N
6/"\1 h —
extravasation 40
B

90min 200 - distance from vessel (um) —

00001

intensity (a.u.)
0005

120|n 60nm

120min 12nm

120min 125nm

® HD=12nm HD 60nm HD = 125nm
A max= 476nm A max= 606nM A max= 540nm



Transporte vascular: Efecto de la carga

(b)
(@) os o = 024 particle size: 60 nm
%) 025 | particle size: 10 nm € = q =1.2x103 C/m2
. _ 8 o/m2 J
5 <%= q=3.0x10° C/m ‘_E 0.16 -.-q=6x104 C/m2
4 = 3 2
§ 02 === (=1.5x10" C/m “_E 042 == q=0.0 C/m2
= — 2 . h
S 0.15 == 4=00 C/m 3 e q =-0.1 C/m2
= q=" 0.1 Cim?2 g
2 o 0.08 4
o 0.1 1 g
: @
@ 0.05 @ 0.04 -
= [=
0 T T T T ' D T L} L] T 1
0 200 400 600 800 1000 0 200 400 600 800 1000
Mean pore size (nm) Mean pore size (nm)
(€)o.12 - Physiological parameter values.
- particle size: 120 nm
“'E- 0.1 1 6 10_4 Cim? Model parameters Value References
= s Vessel wall i 400 = 60 8,16
% 0.08 - ~=q=00 Cim? essel wall pore size o :
= 4 q=-01 C/m? Vessel wall charge density —0.05 C/'m® 34
L:lli 0.06 Blood viscosity 3 % 107° mmHg s 19
O
%’ 0.04 1 Vascular pressure at the mlets 25 nunHg 3
E Vascular pressure at the outlets 5 mmHg 3
E 0.02 A Vascular density 100 em™! 44
0 . . . . . Vessel wall thickness 5 um 18
0 200 400 600 800 1000 Vessel diameter 15 ym 45

Mean pore size (nm) Interstitial space conductivity 8 x 107 em¥mmHgs 25




Transporte vascular: Efecto de la forma

a Sphere @& ® CdSe QD Rod
P _Jg_dl_s sh;.\II" a - Tumor trans.port
c_—DOollica she
i PEG layer 024" iz}(;ere
S -

o
T
1

1

Individual tumors
o

Transvascular flux/ pm s’
—_—
o
> o

| ¢ Sphere
: o Rod B
0.2-
. g
i B
0 @
P Pr== Py

blood flow

Particle concentration ©
(normalized)
—_—



Transporte intersticial: presion intersticial

a Metastatic cancer cell L N .
< > Hyperplastic

. lymphatic
: vessel

Tumor-generated growth factors
(for example VEGF-A and VEGF-C)

High IFV

\ at margin /

| Uniformly
— high IFP
except at

margin

IFP |_



Transporte intersticial:

Difusion NV depende de su tamano y de las
interacciones con las fibras extracelulares

Difusion NV es
inversamente
proporcional a su
tamano

Interacciones entre
NV vy los poros
intersticial:

Estéricas,
Electrostaticas
Hidrodinamicas




Transporte intersticial

NV se acumulan alrededor de los vasos

Difusion de liposomas de
90nm




Transporte Intersticial:

efecto del tamano NV

Normalized Signal Intensity

T
o B0 D

o o
[ I =Y

@ 20 nm

0-10 10-20 20-30 30-40 40-50
Distance from Blood Vessel Center (um)



Transporte intersticial: efecto de la carga y

de la forma de los NV

) - NV cargados
Colageno es levemente positivo léctri te f
Acido Hialurénico es altamente negativo electricamente torman
agregados

D. Effect of shape
m Sphere

1 = Rod *|

Biophys J 2010, 99 1342-9

o
N
)

Intratumor distribution
o
Particie concentration
(normalized)

o



Targeting Activo

e 1 Utilizacion de anticuerpos o ligandos
especificos sobre la superficie de los NV

* 2-Aumentos de tiempos de permanencia en el
sitio tumoral en algunos casos

* 3-Aumenta la internalizacion, que es necesaria
para determinado tipo de agentes terapéuticos
(DNA, siARN, emisores de electrones)



Criterios de eleccion del anticuerpo

Altos niveles de expresion (104-105 copias/célula)
Accesibilidad

Celular uptake

Especificidad y afinidad

Baja inmunogenicidad: humanizacion

Capacidad de conjugacion con el NV o con la droga



Targeting Activo

Aumento de retencion por internalizacion:
importante en moléculas pequenas y en terapias

Earfy pharmabokinetics Late pharmacokinetics

S TP

w
Targeted e A 0T .j @ ‘l’,f |
nanomedicines | g o> 3 5 o 1, Q . '
. ‘ . é - ;-
{ -’,,.-J' U A5
Untargeted ; e : 7 ol Sy
nanomedicines 2 , e .4;



Aumento de endocitosis pero no del reclutamiento

de los NV en el tumor

Ols
& Anti-HERZ ILs

—a—Ls
—=— Anti-HERZ ILs

[

liposomes, %I0/g tumoe
%]

0 50 100 150
hours postinjection

Figure 1. Tumor pharmacokinetics of “Ga-labeled ant-HER2
immunoliposomes (Fab’ targeted) versus control pegylated liposomes (Ls) ins.c.
BT-474 breast cancer xenografts in nude mice. Liposomes/immunoliposomes
were administered i.v. at 40 pmol phospholipid'kg. Points, mean; bars, £380;
three animals per group. Inset uptake of ant-HER2 immunoliposomes
(cross-halched column) versus control liposomes fsai‘n‘ column) in
HER2-overexpressing breast canc:ar cells (SK-Br-3) in wifro. Uptake units,

nmol liposome phospholipid/10° cells (mean + SD; n = 4 experiments).

BT- 474-

Figure 3. Detailed histologic analysis of the cellular internalization of anti-HER i (Fab’targeted) versus control pegylated liposomes in breast cancer
xenogratts in nude mice. Colloidal gold-encapsulating immunoliposomes/iposomes were administered i.v. in nude mice bearing either HER2-overexpressing BT-474
tumors (4, B, and E) or nonoverzxpressing MCF-7 tumors (C and D). Forty-2ight hours postinjection, tumars were excised and colloidal gold was visualized by silver
enhancement. At high-power magnification (100 objective; bar, 10 um/L), cancer cells could be identified as large cells, often in clusters, with large nuclei and prominent
nucleoli (magenta arrows). Macrophages could be identified as smaller, elongated, or pyramidal celis, typically within stromal gaps, with small densely stained nuclei
(blue arrows). A-C, high-power magnification of immuncliposome and hpusoma uptake in cells within BT-474 or MCF-7 tumars. A, anti-HER2 immunoliposomes showed
marked internalzation in BT-474 tumor cells and in macrophages. B mntan;atad liposomes showed internalization only in macrophages within BT-474 tumor tissue.
with minimaltumor cell uptake. C, ant-HER2 i showed ir only in within MCF-7 tumor tissue, with minimal tumor cell upfaka
mthlsHEFIE-Iuwtumcw D-E high-power ifi -mw1th|. i taini ufmacrcphagssmMCR?aBT-d?4mmurhssuahnmanumals\n,sctadwrthann-HEFlz

Mac: were stained for nonspauﬁc esterase activity (red) and tissue was ined with Gill's | were
confirmed fo be rastnctad to macrophage uptake in HER2-low MCF-7 tumars (D), but in contrast, had predominantly internalized within rumor cells in HER2-
overexpressing BT-474 tumors (E).




"Binding site barrier"

* Los anticuerpos de mayor afinidad se unen a sus
blancos en la proximidad de los vasos sanguineos

AL |
o - 3.2X 107 M
o Tumor R N
20 - " : '
15 -

o \/‘\g/{'\r——& o]

5

Percent injected dose per gram

o
Control r..
i
1'//

1x 106
1x10°7
1x108
1x10°
1x1010

1x10-11
(w)
.H>:
N .
X #
=
()
iR
[EEY

Log Affinity (M)

Fiz. 2. Twenty-four h biodistribution of '**I-labeled anti-HER-2/neu scFv affinity s
mutants in anephric SK-0V-3 tumor-beanng scid mice. Cohorts of three mice were given
1 pg of one of the affinity mutants and were then euthanized 24 h later. The percentage ¥
of the injected doze of each affinity mutant localized per gram of tumor (—— ), blood ¥l
(—N—), hiver (), muscle (—>—), and spleen (—O—) is presented. Bars, SE. o

- e

Fig. 3. THC and IF examination of the in vive distribution of anti-HER-2/neu scFv molecules relative to the location of tumor vasculature in anephric SK-OV-3 tumor-bearing seid
mice. A. low affinity (3.2 % 10~ 7 m) anti-HER-2/neu scFv (brown) displays a diffu: ining pattern relative to tumor blood vessels (black®lue) by [HC. In B, IF examination of nearby
section of same fumor (3.2 > 107 M anti- HER-2/nsu scFv = red 2nd tumor blood vessels — zreen) again indicates diffusion from the blood ves . bigher magnification of boxed
area in B. In D. THC examination of the localization of the high affinity (1.5 » 10" &) anti-HER-2/men scFv (Brown) relative to tumor blood vessels (blackblue) reveals a focal
staming pattern with short diffusion from the vascular bed. In E, IF examunation of nearby section of same tumor (1.5 % 107" u anti-HER-Yimen scFv = red and tumor blood
vessels = green) azain indicates 3 lack of diffusion from the tumor blood vessels F, higher magnification of boxed area in E. Original magnifications: %10 (4. B, D, and E) and x40
{C and F).




Influencia del tamaiho del NV y la

endocitosis mediada por receptor

Herceptin + DAPI

Texas red ATC
«
€ D -
e fC n
»
wf i
N
y BSA

8

Protein per particle
g B
Hel

:

SK-BR-3

(=]




Influencia del tamaiho del NV y la
endocitosis mediada por receptor

- Cirl Gold Her G2 G10 G235 G40 G5O GO GBO G100

Edn-
2 ]
04

Blank Gold Her G2 G0 GES G40 G50 GYO GBO G1OD

Conirod Her-GNP=



Influencia del tamaiho del NV y la

endocitosis mediada por receptor

(G2 Her—-GNPs G40 Her—-GNPs G70 Her—=GNPs

. r
1 Receptor ~
© GNP . » L,
* Herceptin X o . "
' - ~% &
.’ v . N - = ‘ -, ~
- “ \7, - 2 ~—te . L




Targeting Activo: Variabilidad de

anticuerpos

Anticuerpos convencionales

Linker Linker

e Y

Via
VHa
Tag 1 Tag2
Tag ag a

BsAb

(diabody)

scFv

Anticuerpos de camélidos: de dominio unico

Tag‘ Q ‘
cho CH2 Tag 1 Tag 2
VHH
CH3 CH3

Llama IgG2 (a,b)
Llama IgG3



Nanoanticuerpos




Nanoanticuerpos

VHH: » Tamafio reducido (1/10 respecto Ab)
Variable chain of » Alta estabilidad (temperatura, acidez)
Heavy chain of B » Poco inmunogénicos
Heavy antibodies » Bajos costos de produccion
» Facil manipulacién genética



Obtencion de Nanoanticuerpos

PCR

oI| o dT i
9 primers VHH PHEN2
S ol R x
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Nanoanticuerpos de Ablynx
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Obtencion de Nanoanticuerpos contra EGFR

Dra Maria Belén Cerda
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Trafico intracelular

Vias endociticas

Pmocviosis
(All Cells)

Phogocyiosis
(Specialized Cells)

Clathrm-mediated Endocvtosis (CME)
Caveolae

Macropnoc yios s

Clathrin- and Cavelag-independent Endoeviosis




Consideraciones para el diseno de NV

Particle Vascular Transvascular | Interstitial Cellular Optimal overall
property transport transport transport uptake condition
Size >12nmand | > 12 nm > 35 nm ~ 50 nm 12-50 nm
<200 nm < 60 nm < 50 nm
Surface Neutral Cationic Neutral Cationic Neutral/slightly
charge positive
Shape Any shape | Elongated (high | Elongated Not Elongated
aspect ratio) (high aspect | conclusive
ratio)




Tecnologias de sintesis: Desarrollo de un

Inmunoliposoma
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» Caracterizacion del producto final:
cuantificacion de lipidos, cuantificacion de
molécula encapsulada, medida del
tamaiio, carga superficial, etc



Tecnologias tradicionales Tecnologia Microfluidica

Velocity Vectors Colored By Velocity Magnitude (m/s) (Time=2.0000e+01) Sep 23, 2013
ANSYS Fluent 14.5 (3d, pbns, rke, transient)
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¢, Quée es la microfluidica?

“Es el manejo de los fluidos a escala microscopica”

Reduccidon del tamano
de los dispositivos

Flujo laminar -
Reduccion de los

volumenes de reactivos
y muestras

4

Predecible Reduccion de costos
matematicamente

Elevada relacion
superficie/volumen




Sintesis de nanomedicinas por microfluidica

Flujo laminar g"‘ Microfluidica
e —— 1 o Convencional
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\j/ 4 Desarrollamos Nanoproductos a Medida
con Tecnologia Microfluidica
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PLAMIC

Dr. Alvaro Conde

Liposomas
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Desarrollos en proceso

Nanoparticulas Magnéticas

Luciferase gene silencing on Love-uc cells
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(Droga hidrofilica)

I

Oxaliplatino

{ Conventional 1670 0,12

Microfluidic
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+46%




Nanomedicinas

Mejora la

Proteccion de biodisponibilidad

la droga

Drogas
tradicionales

oA t )

Nanomedicinas

Retencion :
LI 0,7-7%

Aumento de
la solubilidad

Mejora la
localizacion

0,1%

Disminuye

.., Reduce toxicidad
su metabolizacion

Disminucion de la dosis de tratamiento



Extravasation

Penetration
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En el 1985 muchas cosas nos parecian imposibles de
oensar...que ocurrieran en el 2015

Video Conferencias Gafas Inteligentes

1. Animaciones 3D

Cobro Electrdnico
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Hologramas 3. Patineta Voladora




| aboratorio Nanomedicina
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