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ABSTRACT

In a move to speed up the development of new medicines, the FDA annou in January
2006 the creation of the exploratory Investigational New Drug (IND), the C ase ‘0’
clinical trials. This guidance is intended to clarify what preclinical and proaches, as
well as chemistry, manufacturing, and controls informatid pnsidered when
planning exploratory studies in humans, including studies o clated drugs’or therapeutic

biological products, under an investigational new dru application (21 CFR 312).

Existing regulations allow a great deal of flexibilj ¢ amount of data that needs to be
submitted with an IND application, depend f the proposed investigation, the

specific human testing proposed, and the risks. The Agency believes that sponsors

have not taken full advantage of that fl en provide more supporting information

ibility ad
in INDs than is required by regulati idance is intended to clarify what manufacturing
controls, preclinical testing, an al@pproaches can be considered when planning limited,

early exploratory IND studi€s in
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INTRODUCTION
The phase ‘0’ clinical trials have tremendous scope in near future. It is also called
exploratory investigational new drug or Micro dosing method. The purposes of this guidance
the phase exploratory IND study is intended to describe a clinical trial that
e [s conducted early in phase 1,
e Involves very limited human exposure, and

e Has no therapeutic or diagnostic intent (e.g., screening studies, micro-dose studies

Phase ‘0’ trials provide an opportunity t
pharmacodynamics data earlier in the d \% ent process.”! With the help of Phase ‘0’

clinical trial only most promising com

nds g subsequent study, due to which sponsors

reduces the excessive cost, time a lusiteers. !

BACKGROUND
In its March 200,

riticaldRath Report, the Agency explained that to reduce the time and
resources expended on€andidate products that are unlikely to succeed, new tools are needed to
distinguish ez process those candidates that hold promise from those that do not.
Traditional se 1 Approach
y, during pharmaceutical development, large numbers of molecules are
ener with the goal of identifying the most promising candidates for further development.
se molecules are generally structurally related, but can differ in important ways. Promising
ndidates are often selected using in Vitro testing models that examine binding to receptors,
effects on enzyme activities, toxic effects, or other in vitro pharmacological parameters.!”!
These tests usually require only small amounts of the drug. The candidates that are not

rejected during these early tests are prepared in greater quantities for in Vivo animal testing for

efficacy and safety. Commonly, a single candidate is selected for an IND application and



introduction into human subjects, initially healthy volunteers in most cases. If this phase 1 get
passed then drug goes towards phase 2 and then phase 3 but drug get eliminated then again take
its analogue or other drug and again repeat this procedures. Upto 250 drug candidates involved
in preclinical study from that only 1-2 drug molecules get into market. Upto 67% fail in phase 1,
45% in phase 2 and 8% in phase 3 this percentage are on the basis of those drugs get passed
from animal models and evaluated in the clinical phases (USFDA, CDER, 2006).8!

Exploratory IND Approach
Exploratory IND studies can help to identify important essential promising d

development and if not can eliminate such type of drug candidate. As a result, oratory

studies may help to reduce the number of human subjects and resources ing amount

of candidate product and need to identify important promising candi@ linical trials
studies involve dosing a very small and limited number of stBjects (patients a very small

and limited range of doses for a specific period of time.!

NEED OF PHASE ‘0’ CLINICAL TRIALS

Antony et al., and Kummar et al., in thiis res aper discussed the need and use of
phase ‘0’ clinical trials as fallows.[1%11]

e For getting PK and PD data early igfphase [, ghi$®would be helpful in further assessment or

7

e % drug into mark t incrédsed, because unwanted compounds get eliminated in the phase

for evaluation of compound.

e Time period can be reduced 1ing only capable drug candidate for further study

e Costs of New Drug elo ocess get reduced, by studying only most promising

compound in furt t

‘0’ clinic

HOR PHASE ‘0’ CLINICAL TRIALS

I., Kummar et al., and James et al., have explained the criteria for phase ‘0’
ials, 110121

Before phase I study,

Fill the exploratory IND application,

e  Volunteers are healthy human or patient,
e  Less than 15 volunteers,

e  Duration 7 days,

e Dosing 1/100" or 100 pg or 30 nanomole



e  Only one dosing cycle for study,

e In anti-cancer IND pre and post tumor biopsies done if required.

MICRO-DOSING APPROACH IN PHASE ‘0’ CLINICAL TRIALS
Micro-dosing approach is adopted for evaluating Pharmacodynamics (Mode of Action) and
Pharmacokinetics (volume of distribution, binding and clearance) in the human being fi

predicting or selecting the most promising drug candidate or its analogue for further study. D

to it unnecessary drug candidate separated from phase I or from further study and i
save unnecessary wastage of money, time and risk concerned with human voluntgets.

only a very tiny amount of active substance, one can establish the morghappropriate

Concentration 107'% to 10™"° gm should be the range of met should be employed for
evaluation of micro-dose. There are two methods ving such abilities of evaluation of

micro-dose. These techniques rely on radiois s oration %13

Two methods used and this techniquie was é&plained by Hung et al., ! and Rani et al., 14

1) AMS (Accelerator c ry)
This technique is used for tiony of pharmacokinetic data mainly. In this technique
radioisotope C'* is us r th ation of drug or micro-dose. The half-life of this

radioisotope is 5,740gy€ars.

2) PET ission Tomography)
This is ed for evaluation of pharmacodynamics data. For evaluation of
pha namiiesyddta C'' radioisotope is used which having 20 minute half-life.

RIALS IN ONCOLOGY STUDY
Kunimar et al., had conducted the first phase ‘0’ clinical trial for cancer study with sub
thegapeutic and therapeutic drug candidate under the IND guidance of the United State Food and
rug Administration (USFDA). It was first time in human (First-in-Human) study of the poly
(ADP-ribose) polymerase (PARP) inhibitor code name given (ABT-888) in volunteers with
advanced malignant cancer. Promising candidate ABT-888 was administered as a single oral

dose of 10, 25 or 50 mg to identity and determines the dosage regimen with duration of time for



which drug candidate (ABT-888) inhibits PARP activity in tumour samples and peripheral
blood cells as well as estimate candidate (ABT-888) pharmacokinetics profile. Blood samples
and tumour biopsies were obtained before and after drug administration for evaluation of PARP
activity and pharmacokinetics. A novel statistical approach was developed and utilized to study
pharmacodynamics modulation as the primary end point for trials of limited sample size.!S"!!

Thirteen patients with advanced malignancies received the study drug; nine patien

undergone paired tumour biopsies. ABT-888 demonstrated good oral bioavailability and w.

peripheral blood cells at their respective dose level particularly at 25 and 50

They obtained very important biochemical and pharmacokinetic data within 5

damaging agents. In addition to accelerating the development of AE
finding of this trial explained the feasibility of conducti hase ‘0’ §¥as part of an

alternative program for early drug development in cancer st

ROLE OF FDA IN PHASE ‘0’ TRIALS
Larusso et al., Vijayraghavan et al., and$Siagh ., were explained the role of phase ‘0’
trials in FDA.

According to the FDA a Phase ‘0’ i§ designed t6”carry out before in phase I, it has very

limited human exposure receivingzonl b-theérapeutic dose and this means the volunteer
produces a response (Pharmacq gtion) than the toxic effect with less risk compared to
conventional clinical trial 2 i ich administration continues if clinical benefit which
means even Phase ‘0’ ’t have any therapeutic intention. With the Ultra-sensitive AMS
(accelerator mass spe was possible to carry out clinical trials in human using small

dose to obtai atthacoRinetic data.!118!

dosi chniques as fallows.[141%:20]
t is new technique hence database is small.
Micro-dose is sophisticated for the evaluation.

e PET has short half-life i.e. 20 min so on time testing is required.

e Both assay i.e. PET and AMS have limited specificity so test results are also having some
time trouble due to this limited specificity.

e Micro-dose may not predict the behaviour of therapeutic or clinical dose.



DIFFERENCE IN BETWEEN PHASE ‘0 AND PHASE‘I’ IN ONCOLOGY

STUDY

James et al.,'% Antony et al.,!"!l Murgo AJ et al.,1*!l, Takimoto CH.,/??l and Kummar

S et al.,!*3 have explained the differences of phase trials described in Table 1 for

oncology study.

Table 1: Difference in between phase ‘0’ and phase I clinical trials
PHASE ‘0’ VARIABLE PHASE 1
Less required Preclinical toxicological study | Full IND reguiired
Target/biomarker analytical assays | Pre-clinical target/biomarker | Not comsistentlygperformed

validated in preclinical models

validation studies

Establish a dose-range

Primary objective

limiting toxicities

Limited dosing (e.g., 1-7 days) one

cycle only

Limited dosing (e.g., 1-7

one cycle only

None

Repetitive; ultiple cycles until

ase progression or unacceptable

xicity

Required (pre- and post) to evaluate

drug effect

Integrated into the trial to establish

MOA and target/bio

analytical assay valid

subject tissue samples

Tumor response routinely evaluated

Almost always optional

Not consistently performed;
commonly use assay methods that

are not validated or standardized

SOP’s validated SOP’s for tissue acquisition, | Generally = not  validated  or
preclinical mods handling, and processing standardized

Phase ‘0’ fitiman s

Performe “rea PK/PD analysis Samples usually batched and

analyzed at a later time point,
generally after completion of the

trial.

ND: Investigational New Drug; MoA: Mode of Action; PD: Pharmacodynamics;

SOP: Standard Operating Procedure; PK: Pharmacokinetics



GOALS OF PHASE ‘0’ CLINICAL TRIALS
Antony et al.,"% Lorusso et al.," and Lappin et al.,’* had discussed the goals of phase ‘0’

clinical trials as fallows.

ADVANTAGES

Define the MOA in non-clinical models achieved in human,

Define a biomarker assay by using human tumor tissue,

Develop the novel imaging probe for evaluation of binding characteristics, bio-distributi
and target effect,

Evaluate PK and PD of drug and its analogue for selecting most promising candid

Provide PK and PD data for further study i.e. phase I and further.

new test candidate.

It helps to select desirable promising targeting ¢

the conventional phase-1 trials.

They help in overall acceleration in oce rug development by focusing only the
promising compounds.
They avoid unnecessary ex icipants in the trial to the not so promising

compounds.

They possess less ri huma’ icity with low dose of the test candidate and less time

er, a very limited number of subjects are involved. Also, such

Lessy\numbetjof animals is used.
ra e of drug development is reduced.
This'methodology helps in early selection of the smarter and more promising lead molecules
nce, the more effective drugs reach to the market earlier.
Small quantity of the test drug is required.
All test drugs prepared according to principles and procedure of Good Laboratory Practices
(GLP) as well as Good Manufacturing Practices (GMP) for conventional phase 1 clinical

trials.



e Any route of administration is possible.

e The drug canbe studied in sensitive patient like renal impairment, women in their
reproductive age, cancer patients etc.

e This approach can help in studying the test drug for its modulator effects on the targets in a
tumour.

e This approach is useful in the discovery of endogenous biomarkers for evaluating t
quantitative effects of the test drug.

e The not so promising molecules can be eliminated earlier, thereby saving costs.

e They are helpful in obtaining the nearby therapeutic dose so determining th

the further phasel study,

e The PK data can be obtained in only near about six month as compa

in case of conventional phase-1 studies,

e They may help in selecting the best animal species for theflong term toXi@ological studies

based on the inference drawn from the micro-dose metab

DISADVANTAGES

Vijayraghavan et al., and Eliopoulos et laipéd disadvantages of clinical trials
phase ‘0’ as given below.!'7>25!
11 as di

e There is lack of any therapeutic as ostic intention.

e It may be difficult to moti rs to become a part of the trial because no
therapeutic intent,

e Participation in the p ‘0’ ay reduce the overall load of the subjects who

become a part o conventional phase-1 trials having therapeutic intention.

e Very few vali markers are available for predicting the anti-cancer activity.

e Thereis of ultra-sensitive and high tech equipment’s like AMS and PET which
ar
e Since the t€¢hnique of micro-dosing is still in its infancy, before applying this methodology
ccalti eeds to be exercised to the drugs showing complex/non-linear kinetics,
o Si certain drugs dissolve readily at low dose but exhibit limited solubility at higher
oses, it may be difficult to predict the absorption characteristics at the micro-dose levels

Phasel still needs to be done hence phase 0 unnecessarily prolongs the process and inflates

the expenditure.



CONTENT OF EXPLORATORY INVESTIGATIONAL NEW DRUG
SUBMISSIONS

USFDA in 2006 explained and discussed the different documents for the submission
for clinical trials phase ‘0. Some of the important documents list as fallows. 2% 27!

1) Clinical Information

o Introductory statement and general investigational plan

e Types of studies
2) Chemistry, Manufacturing, and Controls Information
e General information for the candidate product
e Analytical characterization of candidate product
3) Safety Program Designs
e C(linical studies of pharmacokinetics or imaging
e Pharmacological proper dosing needed for clinic

e C(Clinical studies of MOAs related to efficacy
4) GLP Compliance

VOLUNTEERS RECRUITMENT I INICAL TRIALS
Volunteer’s recruitment is impo

Joel et al., and Fabio €t al.,

all'phases of clinical trials. Antony et al.,

e recruitment of volunteers in phase ‘0’

clinical trials.[?8-2°I

Potential barriers to

biopsies if possible,

o ashout period is shorter.



SUMMARY AND CONCLUSION

The FDA has undertaken and initiated various approaches to reduce time, money and other
factors in early drug development on such products that may be successful in near future. The
detail guidance issued by FDA entitled “Exploratory IND Studies” described exploratory
approaches exist in USA that are consistent with regulatory requirements currently but that will
enable sponsors to move ahead more efficiently for successful product development of initi

promising future candidate with needed human subject protections.

studies in clinical trials. It is ethical to expose hu

pharmacological dose of potential drug that has poor PK/PIafpropeutics, whose d€velopment is
‘ btained in a micro-dose

1ll make a contribution to

terminated as a result, when the same information could
study. The micro-dose approach used in the explo
smarter drug development by enabling ear a tgtbe obtained. Drug selection as a
result will become more human based and there mo edictive.

Phase ‘0’ clinical trials are advamtageous dor the investigation sponsor, volunteers and

public. Due to phase ‘0’ clinical trials eased/the chances of investigational drug into the
market and reduce the unneces ¢, «cost and volunteers in new drug development process
by eliminating the unnece candidate prior to the phase 1.

\
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