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Figure 6. Tissue-engineered cartilage generated by

human auricular chondrocytes with various passage num-
bers (passages 3-8) and subcutaneously transplanted into
nude mice for 2 months. A: Histological images. The areas
of dense metachromasia decreased according to the
increase in the passage number. Bar = 1 mm. B: Biological
measurement. The amount of COL2 and proteoglycan
decreased when the passage number increased. All values
are presented as mean plus standard deviation. Statistics
were assessed using Student’s t-test (*p < 0.01 vs. P3).
[Color figure can be viewed in the online issue, which is
available at www.interscience.wiley.com.]

constructs using human chondrocytes of passage 3
(corresponding to a 10?-fold increase in cell number),
passage 5 (10°-fold increase), and passage 8 (10), the
areas of cartilage regeneration showing dense meta-
chromasia decreased in accordance with the increase
in the passage number [Fig. 6(A)]. The biological
measurements of COL2 and proteoglycan also
decreased in inverse proportion to the passage num-
bers, whereas both COL2 and proteoglycan signifi-
cantly decreased in passage 8 when compared with
passage 3 [Fig. 6(B)].

As for the cell density in the constructs, the areas
of cartilage regeneration gradually improved in ac-
cordance with the increase in cell density [Fig. 7(A)],
corresponding to the results of the biological meas-
urements of COL2 and proteoglycan [Fig. 7(B)]. Con-
structs using more than 5 X 10° cells/mL in cell
density were hardly realized due to the limitation of
the sizes in the chondrocytes. Fragments of PLLA
were observed in the constructs of all cell densities
examined [Fig. 7(A, arrows)], implying that polymer
remnants were still present even at 2 months after
transplantation.

DISCUSSION

The atelocollagen gel is a promising material for
cartilage tissue engineering because it possesses
adequate visco-elasiticity and exhibits good chondro-
cyte compatibility.” Atelocollagen is prepared by

treatment with protease, showing low immunogenic-
ity, and is usually used as a medical device for the
treatment of tissue defects.'” The atelocollagen solu-
tion forms a firm gel at 37°C with neutral pH, the
conditions of which correspond to those suitable for
maintaining live mammalian cells. When chondro-
cytes were embedded within this kind of hydrogel
in a 3D environment, the gene expressions of carti-
lage matrices and their production were significantly
up-regulated, when compared with those of a 2D
culture (Fig. 2). The promotive effects of the 3D cul-
ture on cell differentiation have been reported in
various kinds of cells,'>"? and such effects were
prominently noted in the chondrocytes. The chon-
drocytes in native cartilage are surrounded by abun-
dant extracellular matrices in all directions and are
isolated in their own lacunae. It implies that chon-
drocytes are constantly exposed to cell-matrix inter-
actions and, in contrast, that they maintain cell
solitariness under physiological conditions. The 3D
environment of the atelocollagen gel possibly repre-
sents these situations to the cultured chondrocytes
through the enhancement of cell-matrix interactions
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Figure 7. Tissue-engineered cartilage generated by

human auricular chondrocytes with various cell densities
(1 X 10° to 1 X 10® cells/mL) and subcutaneously trans-
planted into nude mice for 2 months. A: Histological
images. Wider areas of dense metachromasia were
observed in the higher cell density groups. Note that rem-
nants of PLLA were observed as indicated by arrows. Bar
= 1 mm. B: Biological measurement. Accumulation of
COL2 and proteoglycans increased according to the
increase in cell density. All values are presented as mean
plus standard deviation. [Color figure can be viewed in
the online issue, which is available at www.interscience.
wiley.com.]
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or even 3D distribution of the cells within the
hydrogel.

Although the biological hydrogel functions pro-
vide suitable 3D conditions for the cells, it may inter-
fere with substance transfers necessary for cell me-
tabolism and survival. However, the atelocollagen
gel shows a good diffusion of nutrients or growth
factors, providing a suitable 3D environment for the
maintenance of chondrocyte activity. This gel is
known to consist of an interconnected network,
which possesses mesh estimated to be several tens
of nanometers in size.”’ The gel of 0.35% bovine col-
lagen showed a matrix mesh size of 57.7 nm.?! Such
a mesh appears to permit the free diffusion of
nuirients. The glucose diffusion coefficient within
the collagen gel of ~0.2% was measured to be 1.3 X
107% em® 871, a value between an aqueous solution
(92 x 10 %em?s Y and a biological matrix (islet of
Langerhans, 3.8 X 1077 em? s7H).% Practically, the
three-dimensional (3D) culture of a 0.3% of collagen
gel maintained human chondrocyte proliferation
under repeated passage to realize a 1000-fold
increase in the cell number at passage 3.2 However,
a lower expression and accumulation of cartilage
matrices were observed in the tissue-engineered car-
tilage pellets made of 3% atelocollagen gel [Fig.
2(B)]. This suggested that such a high concentration
of the atelocollagen gel may interfere with the diffu-
sion of nutrients or growth factors for the chondro-
cytes. Too low a concentration gel could hardly
retain either the chondrocytes or accumulation of
matrices within the construct. Therefore, we recom-
mended a concentration of around 1% for tissue-
engineered cartilage.

Regarding the specificities of the porous scaffolds,
a sufficient compression strength and Young’'s mod-
ulus are prerequisites for mechanical support of
the atelocollagen gel when it is transplanted in vivo.
The collagen sponge is a very soft material allowing
the chondrocyte/atelocollagen mixture to gradually
permeate into the collagen sponge by tepeated man-
ual compression and recovery. However, the stiff-
ness of such an animal-derived material seemed too
low to maintain size and 3D shape during in vivo
transplantation. However, the porous body made of
a biodegradable polymer, PLLA, possessed sufficient
mechanical strength. The present data suggested that
porous scaffolds with ~80 g of compression strength
and 10 MPa of Young's modulus appeared to suffi-
ciently maintain size and 3D shape for 2 months in
the subcutaneous areas of the nude mouse back.
When the viscous material of the chondrocyte/atelo-
collagen mixture is administered into inelastic PLLA,
a sufficient pore size in the porous scaffold is
needed. The pore sizes of the present PLLA scaffolds
were ~1 mm (Fig. 1), which allowed viscous chon-
drocyte/atelocollagen mixture to infilirate into the
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center of the scaffold and retain the mixture as
much as the elastic collagen sponge material (Fig. 3).

The histological findings of the constructs using
chondrocytes, atelocollagen, and porous PLLA after
a 2-month implantation exhibited maturation of the
tissue-engineered cartilage, while the porous scaffold
of PLLA still remained without any significant deg-
radation (Fig. 7). Maturation of the tissue-engineered
cartilage increases its mechanical strength, as the tis-
sue is sufficiently firm due to the abundant extracel-
lular matrices, in which the chondrocytes in the
engineered tissues produce. Therefore, it is ideal that
the porous scaffold should be degraded during mat-
uration of the tissue-engineered cartilage. Biodegra-
dation of the scaffold would be synchronized to the
speed of cartilage regeneration. However, the half-
life of PLLA is as long as 1 year.”* The long-term life
of the porous bodies may be rather harmful because
it may impair the regenerated cartilage or the adja-
cent host tissues. To obtain the tissue-engineered
cartilage of higher quality and safety, faster biode-
gradability of the polymers used for the porous scaf-
folds should be considered.

Moreover, we examined the chondrocyte condi-
tions, including the cell densities and passage num-
bers for in vivo cartilage regeneration using porous
PLLA and atelocoilagen. Various cell densities (2 X
10° to 1.25 X 10°%) were evaluated for cartilage tissue
engineering using the scaffold system in combination
with hydrogels and porous bodies.’****% How-
ever, the optimal cell density for human chondro-
cytes has not been sufficiently examined. We exam-
ined the relation between the density of human
chondrocytes and in vivo cartilage regeneration. As a
result, the highest cell density of 10® cells/mL was
found to be the most effective for increasing the
quality of the tissue-engineered cartilage. As the con-
centration of the atelocollagen solution could not be
more than 3% due to its high viscosity, and as the
average size of human auricular chondrocytes in the
cell suspension was ~85 X 85 X 85 pm® (nearly
equal to 0.6 X 107® mL) according to the data of this
study, we could not prepare a chondrocyte/atelocol-
lagen mixture with a cell density higher than the
final density of 108 cells/mL in the 1% atelocollagen
gel.

Thus, with a combination of the atelocollagen gel
and the PLLA porous scaffold, we could prepare a
hybrid scaffold with effective retainment of adminis-
tered cells, good biocompatibility for the chondro-
cytes, and sufficient mechanical strength, which
correspond to the material design of the scaffold for
tissue-engineered cartilage. If an implant-type tissue-
engineered cartilage with greater firmness and a 3D
structure is made with this hybrid scaffold under
the conditions determined in this study, it can be
used for large cartilage defects that are not sur-
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rounded by intact cartilage or that are located in
sites suffering from severe mechanical loading,
which are often observed in the final stage of osteo-
arthritis or various craniofacial anomalies. More
detailed studies of the structure and composition of
biodegradable polymers for porous scaffolds would
improve the quality and safety of tissue-engineered
cartilage.
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Practice) #7:i3 GMP & A% REEHEHIER
3Ihz,

AFSSAPS T, BEREED (FEHD) Falsh
LEMOBERICI LT 30 AW#VTRY, £0
26 10 ABEfiEDZLTHS,

CTFG &, EUKFERESOZETOER %
HETLLHDICEUDONCADRY PU—FTh
% Heads of Medicines Agency (HMA) ic k- T
2004 FIZFEIL I N CTFG IZFZFE D NCA » 5
ORETHER I N, SHICIERNEEST (BEuro-
pean Medicines Agency ; EMEA) &I
&1 5, EMEA dii5E#&E Marketing Authori-
zation) DEEEIRICT 200 L, CTFG I3HE
IR RO RBEPEBOBRE T, FETOHE
{Clinical Trial Application; CTA) ZHL ¥ D
FhxoHRNEHY, ABRoRENFAMz&EO
NCABTHEL, PEFTORZEOFTNEHMZ &
EOEEHERIBL TS,

Lk, BREAEREG,EUTRBEONCA K
To8E L EMEA T BEBH 5,

S HIEKINEEREESS (European Fed-
eration of Pharmaceutical Industries and As-
sociations; EFPIA) ® ® 4 # (Brussels, Belgium)

%3iM U7-, EFPIA {3 EMEA & BRI CEMN
U2y PETY, BERBRICBITAMUE
OBV T HEEL, EUSEIKBU2E0D
BUOREABOEREL L ERCFEL TV 2,

2. FEICHITSERER - REOD
BN E

1) 7522R

RUBLURY YO 37T EREROESHE
T, I—0 v RBROKHHEBES AT LTHSS
ViREA B TS (AP-HP | Assistance Pub-
lique-Hépitaux de Paris)” @ — 8 T % % Hop-
ital Européen Georges Pompidou (HEGP) #&
e 2L, ZORBEES AT LM DOVTH
B L 7, AP-HP OB HE 90,000 A, W
DS HAER S SERCER 100 e ks,

AP-HP & $h3 37 fkeohicid, s E
12979 72 » D Centre d'Investigation Clin-
ique (CIC) »3 16 IR B Eh TV 5, HKESOD
{HIRH OHE TP HE REZR RS Conmité de Pro-
tection des Personnes (CPP) & MEITh 5 {fHEE

SR HTV, BT O % E 12 Commision d'Ex-
perts Scientique (CES) & FEIXH % $HERIN O F5
BE MR REZ &) MTo TV,

ERNc R THEROEBLIHEH I TV T 5
VAT, RBEOAY—F% EIF5 7000 0#
BAPANEE LEAILTHENCTHATY
72

2) 41FUYR

A XY 23 EEE (DH : Department of Heal-
th)® ® & # F i NHS (National Health Servi-
ce) "R HEFHEFEMT (Medicines and Health-
care products Regulatory Agency; MHRA) %3
% % ,NHS iZ 4 #i (England, Scotland, Wales,

AFSSAPS : Agence frangaise de sécurité sanitaire des Produits de Santé (7 7 > ABE#EHT)
CTFG : Clinical Trials Facilitation Group, GCP : Good Clinical Practice

NCA : National Competent Authority (FEOFHI 4, CTA : Clinical Trial Authorization
GMP : Good Manufacturing Practice, EMEA : European Medicines Agency (EX#HEZ &)

CTA : Clinical Trial Application (&E O H3H)

EFPIA : European Federation of Pharmaceutical Industries and Associations (BK/H#SERBEE S
AP-HP : Assistance Publique-Hopitaux de Paris (/%Y &l A8 %), NHS : National Health Service
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Swiss Clinical Trial Organization

(SCTO) o

CTU Basel

L 4

CTU Ziirich ®_ ¢TU St. Gallen

CTU Genséve

B1 RA2CTURYbPI—2

~ S

Basel {-## & 41/: Swiss Clinical Trial Organization
(SCTO) # .12, Basel, Zurich, St.Gallen, Bern, Lausan-
ne, Genéve {28 & f1:% CTU (Clinical Trial Unit) 533 v

P2 EBRLTHS.

Northern Ireland) IC#E S, FEHD S NHS
FRALT, HET L ZERBHICTEIESS
N5, NHS (2id & 512 National Research Eth-
ics Service (NRES)' % National Institute of
Health Research (NIHR) 7 E 3T 5,

IR 2 PR T 2 BB X EudraCT ~DOE
%74, MHRA I CTA ORFE#1TS . MESE
LHBYBNOBRBITFTLTITDO, WTOR
REZICHUHTERWEEL 2 5. BHIIARE
DEETONHS Bl Fo 4 ~Y - r7 %l
3 KHEEE (General Practitioner ; GP) o &k B3
M3hd,

NHS E& iz &L VERRRE %27 5RO 12T
HB2YRT 4B Manchester, UK) 231
Lo 2V A7 14 BEIE 1901 BRI I Nl
-0 wISTHERAREO AL X —T, Man-
chester Cancer Research Centre (MCRC) ¥ &
&t 14 OBEREEE W LT 35,000 ot
SRALZEFE 21TV, 500 #LL L ORRERER % EiE
LT3, g, ZYAT 4w ET 5

Ok 21 & 9 —H#dE)

IR D w b 7 —2 The Greater Manches-
ter Comprehensive Local Research Network
(CLRN) " bt & L THERROEE +E
HTWVE, A FYVRAKBIDLIANHR Y
A—PF&h3 CLRN»25 59, (£{T)CCRN
(The National Institute for Health Research
{NIHR] Comprehensive Clinical Research Net-
work) LWEENLE Ry P T—-ZBREBRLTVS,

AFYACBTLWREERE NHS 2 EHT 3
NEE, BENLLOES, LU Cancer Re-
search UK 7 ¥ O&F i} (charities) ® 3 DHK &
BRERoTVE, BERRBRZBELTHREELT
DEFP LT, SHREE,LLORENEEL L
VI Z EDYRERED Certificate ICfli { Z & & “Pre-
ferred Center Status” £ FER, 7 Y A5 4 f&li b
ZhEBTFBHRDO1DTH S,

3)RAR

EUBNTHBE AL ATRF 22— v B KER
B (UniversitatsSpital Zirich) " & th/s—E 1
KEFHike (UniversitatsSpital Basel) '® &R L

CLRN : The Greater Manchester Comprehensive Local Research Network
CCRN : The National Institute for Health Research (NIHR) Comprehensive Clinical Research Network
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oo 24 AT FDHA (Federal Department of
Home Affairs)'® o B T © Swissmedic®™ 234
BELUTHEEL, EYEFHEPEREBRZAD

ERREE ORh P, SGERGERR, WG
FRTHEZTEHEL TV,

N—ENRETIRKEABERE TS 3—F 1
A3 a % — (Study Coordination Cen-
ter; SCC) 2L d LT, BERBRRICHETI2HT
PEEETOBREB L=y b (CTU ; Clinical
Trial Unit) S EBRM & EH £ 2 — (Medical
Image Analysis Center ; MIAC) &7 L, A#
B2BRMRL2T> T, BERE L= b
CTU {2, Basel, Zarich, St.Gallen, Bern, Lausan-
ne, Genéve ICEREI N, N—ENVIZREI L
Swiss Clinical Trial Organization (SCTO)*" %
M I EH O CTUs 258 L, BOEE o
75 LAPBEERRBR T — 2 _—X, BX LRt
HEBOoa—FT 4 32— ar%fF-oT03, (A
1)

4) R1Y

Faweh N7 RERB (Heinrich-Heine-
Universitat Dilesseldorf) ? B L k> + ) 57—~
MY > KEREE (Charité-Universitéismedizin
Berlin) ® ##i# L7,

FERFICHB I TV S KKS (Koordinierun-
gszentren fur Klinische Studien) > &, W%
HEPARZYI7HIO M- a—2A % B
L, GCPHEBERZREIHETWE, Fla ¥
F—ay, BRNOHEOLIEP, Tudy
MEH, e-CRF (BTHEMMEE) o, ©
SR TREYRE, TEARATALIEY
ZRLTVS,

KKS {& Berlin, Disseldorf, Dresden, Essen,
Freiburg, Halle, Heidelberg, Koln, Leipzig,
Mainz, Marburg, Minster, Manchen, Hanno-
ver, Regensburg @ 15 Zfi® KKS, B & U} Hei-
delberg iCRBE I T3 SDGC (Studienzen-
trum der Deutschen Gesellschaft fir Chirur-
gie)® D I6HERIC L D22y FU—FFERL
T3, (E2),

T2 vl 7 RED KKS G4ERY 10057
2—-uTHEE S L, BRBEONRITEMEEORER

48

- Betlin 8
2 H;umovcru e
T .

@—Ki"l" Dresde

e zxa‘blirg ‘
n’ =
{é} Heidelbere

=

Reoensburp & 9

; " ?E} Freibure ’
Munchen €8

B2 KKSx3xwyh2—2

15 &8 (Berlin, Dusseldorf, Dresden,
Essen, Freiburg, Halle, Heidelberg, Koin,
Leipzig, Mainz, Marburg, Minster, Mi-
nchen, Hannover, Regensburg) ¢ KKS
{Koordinierungszentren fir Klinische St-
udien) &, Heidelberg BB I ATV S
SDGC (Studienzentrum der Deutschen
Gesellschaft far Chirurgie) &t 16 iz as

2y NI BEBRLTVS.
ik 24 & 0 —#UE)

#180%, REFBOMBRN 20%LL>TV 5,
FavtVRATRERY Y YT - RE
kT KKS T, (FRFER AR vy 7T OEE
Uy AbFEL, EMEEOHBROEROLE
R, FT—RATRZ—VAVDN, EZAYITBIC
LYRRE DB T TS,

Ty YT 4R % & HE T 3,000 KA
EEEL, 8L 300 EOBBEERFD, BWHLIE
i# AR T2 CRO (Contract Research Organiza-
tion) bEMENICTERL, 288 ORKEBE~D
I MY —EH IR LEEREL, 20HBEON
ROEWMEEOHEH 76%, BEFHOHEEH
24%, F-EWMFEEREO S b Charité TEOH
B3 75%, MEREROFBM 25% L Eo>T»
foo & LB OFED 56%, iRk & DLFE
B 44% L > THY, BERE oK
BIcbhEARTOHEZENIBM AT,
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T

DCRIN %
NIH UI&CRIN

osh

EORTC
Gexma.n
,5“/ % watzer]and
HECRIN

Ireland |}
ICRI

France ,
CIC- Inserm o B _’»

{JAustria
ATCRI

=0

CIRM & IRF\IN & 188

Lt

ECRIN v p—%
k4 woKKS (Koordinierungszentrum far Klinische
Studien), 4 ¥ Y A ® UKCRN (United Kingdom Clinical
Research Network) % 7 F > A ® NSERM (Institut Na-
tional de la Santé de la Recherche Médicale) D % v b
7— 7 # X tFEORTC (European Organisation for Re-
search and Treatment of Cancer) ¥d3#HL T, I3—av
RO% L DEL 2R 5 AHELERERASA Y P T —
2 ECRIN (European Clinical Research Infrastructures
Network) ORI EDLI TS,
Tk 27 & 9 —HHEE)

3. EREE - ERER

#i[H Oxford A% CTSU (Clinical Trial Serv-
ice Unit & Epidemiological Studies Unit)*® %
HM L 7o CTSU ¢ & SHARP (The Study of
Heart and Renal Protection) Trial &% &L 7 4
FITREOREBL ARV P AXT 4 3 Thbh
TW3, ZI TR “Criteria for a good trial” &
{1 “Ask an IMPORTANT question, and An-
swer it RELIABLY” Th 5 &\ Z & 2ZHIC,
WFEHThA Tz, SHARP Trial Tid, Wik
% % International Coordinating Center (ICC)
% Oxford A% CTSU NicE X, WIREE0ET
BIUOHERTIRITERL, T—ABHAB IV

HARAPOMEREISOF > ILOREHToT
2o ZDICCOBHTICHAD 7 DOHIR (7
FRFEMR, S NVT 4w, HRI-T IR,
pa—-wawx, kE, HFX, FE) I Regional
Coordinating Center (RCC) # & &, I HIZZD
HHTIZ 380 @ Local Clinical Center (LCC) %
18 ENCERE L TABBE LR a— L ElB % R
BLTw, % LCCICiE “Laptop Data Entry
System” L HERTF—X ANV AT LEZEAL, &
Mgk CEHARBOTF— X FEEANL, ZOET
F—xBFEER L L, ICC T SDV (Sourse Data
Verification) #3T& 2 AT L%REHB LT,
¥ Manchester K7 ) AT 4 —HkE 20
Oxford X% CTSU (&, ERENZ EIER & il

SHARP : The Study of Heart and Renal Protection,

ICC : International Coordinating Center
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L ChRBERFRBERZIT) I—FT 1 A—T 17
LR LTHEL, BELOZNEROLLE
TP HTITHEET L KRIRE BRI %2 E
LTz,

RAYODOF 2w FILT7RETEI—1 YIS
OREOEZ ZW/HETLERABRAY PV —7
(European Clinical Research Infrastructures
Network ; ECRIN) iz D\ THHE " 2 #4548
Hot:e FAVOKKS A w b U4 FY AD
UKCRN (United Kingdom Clinical Research
Network), & 5277 Xd NSERM (Institut
National de la Santé de la Recherche Méd-
icale) REWLBZZECLDOAY FT—7 % H
R, BHICBABBCHET IHERTR Y N —2
EORTC (European Organisation for Research
and Treatment of Cancer) & HWHL T, I—
0w RO %2 D% BRGET L KBS EREER
Ay b= L LTORENED LA TV (H
3.

4. B Ui

e B TiE, L DEEZFhZPhoOBEDOE
B, Ob, BENH Y, EU 0P CHEREBICR
LEIFI LA THRNSPEDLEA TR,
EU BREBES < & VERKRERIC BT 2850
gL >R 5 —)7, BERBLCEUSMROM®E -
Fw hU—2ithg#cEADOHL, BETY
G hT— 2 —HWTHEDEN TS, B
A oBEABIICBO TR, FIENEMELD
y, EREHOVAVOEIERTH S,

Bz Tid, $RToN AR L GCP
PEASH, HRYBLHEZESOWAORR
BRThEBEBTs e TERY, HEFET
BEBOTFVAL 2, AT 4—LF-aRT)D
MEREAHEEIH, RSB TEERE - &5
BRORE - 2, HREOBEEEEETEIC
FRHLBEMEESH, MBFORISESTET
VWa,

—7%, HEATTHBRBEUN CRRERDLEND
BRABEESHRMONRERLTELY, 2%
BT 2MEZBSOERH L HH IS AT
BOURATHZ, REFEC L 2BREROG

50

HEmIGEZ VR 2, AETHENOBBROA
RSB EP LT 5, BEMEEDH TR
FREBICOWTR, SERERICIVEEN
GCP It#lT a2 TERBIh T —A b4
B, ZREILT, BNTEEERCKRDL
BT NTONARBRICL GCPAEHS A TE
Y, BEMROERE L UEREOR Y b~
fLH#EATOI, HES ZFo—rufbicmid it
SUZHEA DB WIEE X BZF DD OREK
foEEIEEns,

X H

1) 75 ABEERF AFSSAPS (Agence frangaise
de sécurité sanitaire des Produits de Santé)
http://www.afssaps.fr/

CTEG (Clinical Trials Facilitation Group) http:
Jwww. hma.ew/77 . html

EU & & & % 15 % DIRECTIVE 2001/20/EC OF
THE EUROPEAN PARLIAMENT AND OF THE
COUNCIL of 4 April 2001 - on the approxima-
tion of the laws, regulations and administra-
tive provisions of the Member States relating
to the implementation of good clinical practice
in the conduct of clinical trials on medicinal
products for human use http://www.wctn.or
g.uk/downloads/EU_Directive/Directive.pdf

4) EudraCT https://eudract.emea.europa.eu/
EudraVigilance http://eudravigilance.emea.eu
ropa.eu/highres.htm

PR M S #E A8 & % EFPIA (European Federa-
tion of Pharmaceutical Industries and Associa-

2

tions) http://www.efpia.org/

7Y kA EH & AP-HP (Assistance pub-
lique-Hopitaux de Paris) http://www.aphp.fr/
Pompidou #&k HEGP (Hopital Européen Geor-
ges Pompidou) htip://www.hegp.fr/

A4 ¥ Y A {H##4 DH (Department of Health) http:
/fwww.dh.gov.uk/en/index.htm

NHS (National Health Service) http://www.nhs.
uk/Pages/HomePage.aspx

MHRA (Medicines and Healthcare products
Regulatory Agency) http://www.mhra.gov.uk/
index.htm

National Research Ethics Service (NRES) http:

10)

1D

12)
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14)
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16)

17

18)

19)
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//www.nres.npsa.nhs.uk/
National Institute for Health Research (NIHR)

http://www.nihr.ac.uk/

The Christie Hospital http://www.christie.nhs.
uk/ ’

Manchester Cancer Research Centre (MCRC)
http://www.mcrc.manchester.ac.uk/

The Greater Manchester Comprehensive Lo-
cal Research Network (CLRN) http://www.uke
ri.org.uk/index/networks/comprehensive/clrns
/manchester.html

Zirich K&Fikbt (UniversitatsSpital Zarich) ht
tp://www.usz.ch/

Basel A#4Hbe (UniversitéatsSpital Basel) http:
/fwww.unispital-basel.ch/

FDHA (Federal Department of Home Affairs)
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24)

25)
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http://www.edi.admin.ch/

Swissmedic http://www.swissmedic.ch/

Swiss Clinical Trial Organization (SCTO) http:
Jiwww.scto.ch/en/CTU-Network.html
Heinrich-Heine-Universitat Diiesseldorf http://
www.uni-duesseldorf.de/
Charité-Universitdtsmedizin Berlin http://www.
charite.de/

KKS (Koordinierungszentren fur Klinische Stu-
dien) http://kks-netzwerk.de/

SDGC (Studienzentrum der Deutschen Ge-
sellschaft fur Chirurgie) http://www.sdgc.de
CTSU (Clinical Trial Service Unit & Epidemiol-
ogical Studies Unit) hitps://fwww.ctsu.org/
ECRIN (Eurcpean Clinical Research Infra-
structures Network) http://www.ecrin.org/







