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ABSTRACT

The Porpoes 0F BES review artcle is to disouss vanous mitcald patts for aoocess of iechooiogy tmesdfer. This amcle kighlights the 0al, methods, importancs,
fecet= and variows models associaied mﬁluwm Ahﬁﬂiﬂddlﬁmmuhﬂdmlshudﬂmfﬂ udﬂm'l:leﬂhmﬂa:i.lﬂ-lu.glh

problems associstad deing Webnoloey transfy Litasing is oo muzh phencsawsn of techeclegy tanafer

has i sseatom in phamaeeutical

indurtre wiers by pharmacetical compenies van contzibue i0 pemnch development. A major decision fososes cn that paiat wiers e e or process i
phvanced fiom 8 ressanch-omantad program rpetil fowsnd commarEal@ion The fhre primean contidersiions 0 he addressed @img an @fedine
tecimology tmnsfer are the plan the persors mvalved and the proces. Fea coses of fschmology tmnsfer in plarmesceutaais. In conclosion o fechnokogy

traefer is o complex iseae and should e denl wath using balistic approach.
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IXTRODUCTION

Teclmokoey transfer is the procsss by whach a deseloper of
technofogy miakes its technology available to & commercial
partmer thaf will exploit the technology'. FPharmaceistical
ndustry, “fechnology trmusfer™ refers to the processes of
successfil  progress Fom  drug  discovery o product
development, clintcal  Hals  and  wldasately  Dill-scales
commercialization” There aré twe types of technology
transfer, vertical or horizontal. Vertical techmolosy transfer
refers to mapsfer of techoology oo besic reseacch o
development and  production  respectively,  Whersas,
horizontal technology transter refers to the movement and
application of 1echoology wsed in one place or context o
another place’. The term technology uansfer can be defined
as the process of movernent of technobogy from oo it io
aitedher. Commeraial techiology transfer may be dafined as
wmtually pereed and goal-oriented. The taosfer nay be said
ta be swocessfl if the receiving muit and the tansferee can
effectively uhlize the technology for business gmin. The
fransfer imvolves cost and expenditare thot should be agreed
Ty the mransferee aul trnsfaor. Technology ransfer is boh
infegral A oritical fo drug development and developiment
procsss’. The success of any particular technolesy transfer
depends wpon process understanding of the ability to predic
acciratedy the finise perforinance of a grocess (Figure 17
Teclmokey wansfer 15 a broad s=t of processes wm which
technebogy is transfared between diffevent stakeholder such
A5 povernquents,  peivabe  sccior,  nodgovernsatal
orgamizations M(+0's and resenrch institutions"

Methods of techoology transfer

Licensmg 15 fhe most commen method of fechnology
transfer, Thee are two strategies for licensmg one i
Heemsingesn fwd  Beessingsout. i Heensing-m  sirategy,
compaiies that are amall and lack facibifies 10 do basic
rescarch and these facilities want o buy other research. In
case of licensimg-tail stratégy, conijeny™s right is given o
aodlier

Facets of lechnology fransfer

The tramsfer of teclhnology could happen mi any of following
WA

I Goverpment labs to private sector firns.

2. Between private sector firms of same country,

3. Between private sector s of different country,

4. From acadenma 1o private sector firms.

5. Academia. govermment and industy collaborations™.

Tmporiance of technology ivansfer

1. Demoostration of necessary infonmabon to technelopy

transfer  Brom resenrch and  development to actual

i facurm g

Demonsicadon of necessary mfommbion o teckinlogy

mansfer of  existing  product  barwesn  vaciouns

o g places.

3. Foar ihe snooth monufechming of conumnercialized
products'”,

4. General impact of the technology tramster program.

i. nprovenrent of the rescach pafinenos aied its promotion

m foreipn couniries.

i Cogtrilatess with the cfeation and consalidarion of

reseerch groups and centers tor technology development,

myalving the rainmg of young rescarch students.

iii. Promote interdisciplinary projects to he developed in the

region of mierest™

Reason af technology tvansfer

Bfany fegsoms exist why a company would like to transfe is

technolomy to other partiss:

1. Due w lack of mamafachring cepacity, the developer of
e technology ey only have manafacnuing equipneent
fhar sisitabile for lab and small scale operations aiul mns
paster with anodeer organization to do large seale
manufhchring.

[

2. Due o lack of resources to el product eoinneercially,

The origmal vemfor of technnlogy may only have
resourges 1o conduct early-stnge research and Phase-[ and
[T clmical frinks

3. Thee to lack of marketing distnbwtsmn and  distibnaon

capabilay. The developer of the technology may have
fully developsd the techmolopy and even lase olbtaimad
regulntery approvals and product registrations, but it may
¥ kave the marksting and distribufion channels and
st eollaborate with another cogaization thar las the
capabiliy®

Efective factor in techonology framsfer

In the technology fransfer process. the emtire element of

techmology trianle (Fipare 2} & to be transferned into

ofgasizations asd ot dnpoese them  excluosively mfo

techinology’s bardware parts. They should be filly aware of
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thesr  cagabalities and requrenents  before  lamaching
technology  transfer. Achnlty, fechnolomgrenl  evahsatiom,
requiraments and capacities recognition and selection of
technabogy methods are of vital inpomance i he eclnalogy
teaisler process (Aslid, 1900) Thus awaeness of effectiva
fnctors on techiolopy transfer is of preat mnpostance A
technobogy recipiems .
Techmalogy tramsfer problems commaonky faced by Small
and Medinm Enterprises (SMEs) ™
Jagoda and Rmoamallwus2007), worked oo the problans
fhced by BMEs i plarming and maiaging techinokogy 1t
inay be classified info dwee catepories are: technology
teansfer procesa  isues, corporate capability issues  od
operating  environment @nd petwork infreation  system
txsies The proldems ae sumnas zed below:
L. Probleme darmep e technobogy justefication ad selection
L Fi L
i Wrong selectiom of technology Dasad oo inesgilgneen
when preparmg a busisess case for & reclmobogy
transfer progect.
Cost of buymg. mstalling, opersting and maintaining
e techiology 15 also high.
The technology sebecred f& also conplex for easy
nnderstanding and assindlation of the mansferes.
The technology nesls exiensive adapiabion fo =@
local conditions
. Prodilems during the plimning stage.
1 Tramsferor {scller} undercstimaies fhe problems m
trasferring the techoalogy to a developmy conmtry
aefting.
Tranaferor does nat fully understand tranaferee needs.
Transferes manapers ae not mvalved e the planning
which is carried ot only by thie frmosferor.
Too muech attention 15 paid to the hardware to be
purchased and wot epough attenteon 15 paid to skalls
and informatien soquisition,
Cverestrinanion of the techitelomeal capabilities of the
traniferes by the fransferor  thewsby  leadimg 1o
mirealistic cxpectations on ow well the basfres can
et farge daies.
Paes muaiket demand forecacting by the mapsteree of the
outpiss to be produced by wswpg the transfesred
rechmcdogy,
The olgectives of the mansferor aml wransferee are not
comapariblie,
vill,  Mechanizmes chosen for mmplementing the transfir
e 1w appropriste.
i, Protlems ciming nesoliations,
1. Dhifferences in negotiatical appicaches axl srategies.
ii. Lack of trust between the ransferor and transferes.
Goal inconpatibelity dunng nesotintions.
Inahility 10 reach agreements om pricing, product, and
marketing stmtegies.
Bath parties try to achieve results in an wrealistically
shiont period of rime,
4. Problems duting rechivoloey transfer inplemeniation,
i. Shortage of experienced technolory tramafer meawngers.
i Lack of trust m oansferor developed systems by the
ransferes
Imabilety te nchieve quality targets.
Delay i obtminmg sopplementary matenials, from the
becal enviionapent, needed for quick mnplaneniation.
High cost nnd poor quality of Incally sveilable materials
nesded to unplamnent the techisslogy tranafersed.

iL.
1l

FIR

k.
iiL

w

L

vl

Wi,

(1h 8
iv.

Vi

ladegquate  trackimg of the techaology
inplementai o,

vil. Cost overrun due to poor implementation.

Models af technobogy iransfer

The difficalties and complessties facad by anapes of
techinclopy transfa projects. researchers. copsulfants, amd
praciitoters of tecdmolegy ransfer have boon poposing
merdels of technelogy tramsfer that could facilitnte the
effective plonnmg and mplementation of technology transfer
projecis, Twoe bypes of dechoology transfer wodels me
guaticarive and quantitanive, Cualiteiive models often have as
ther objective the delmestion of actwvities wvalved in
inangring techoalogy frasfer abd the elicitation of fctors
and isswes that cen mfluence the suocess and'ar effectiivencss
of rechnology tramsfer. Ouaniative models, oo the othe
hand, amn &t gqeeatfrane paassetes of sipuficanee in
techivel opy tranafer and analyzing themn witls a view fowards
i Emg goal inconpanbliny berween e masfeors and
rranstirees of technolbogy.

Craalitative technology tramsfer models

The Bar-Zakay model: Bear-Zakay (19710 developed o
fechinclogy ransfer model based on a project managenyent
approach, Technology Trainsfer process s divided into the
Search, Adapiation, Insplenetation and Maintenapce stages.
Bar-Fakay Model dissdhvantage mited relevance bocay since
muny of the activities, terms and ideas expressed reflacted the
sefting of the late 1'%0s fo early 19705 when Woyers of
tectmology were manly passrve recipients who depended
greatly on awd programs o the puechase of technology

The lewons that can be lesmi froom the Bar-Fakay model are
the fallawisg:

iy

i There is anead for 8 conprehensive examisation of the
entite technology tramsfer process from “seacch™ right
thironxgh 1o “poct-implemertation” activities,

n, The process approach must be adopted m plauning and
imipleinenting fechnology transfer projects

i Alilestones amd dectzical points are dogpodtaet soo that

activeties cam be streisetheted, mistakes -:-:a'mcrni of even
the project terminated af oy point i time™.
The Belrman aod YWallender model: Belmman aml
Wallender (1976) have proposed n seven stape process for
miternational techoology transfer that may be more relevant to
pmcltinatioal corporatioas,. The seven sages ane;

i Biamufactiring propeeal and  planming o oamive #

decasions regardme locanon aod preparmg n business
case inclnding good resource assesuments.

. Deciding the product design  tedoologies 10 be
transferrad

i Specifing details of the plait to be desigred to produce
the praduct and other aspects velated to construction asd
infrasmechre developayent.

iv,  Flani conshnction and production start-up

v, Adnpting the process and product of mesded and
strenpthening  production  systems fo st local
connlitions.

vi,  Improving the product techmobegy transferred wsdmg
lacal skills.

vii,®  Providing extermal support o steengthan the relaticeship

hetween the ransferor and mnsferes,

The weaknsss of this mode! 15 that, dumng the first thres
stages the tansferor develops the techmology tmnsfer
prodect with andoboal rnmﬂ'-wmr of the transferee
thershy reinforcing dependency’”.
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The Dahlamn aed Westphal model: Dahlman  and
Westphal (1981} model have proposed a nme skage process
izl as folloas

i Pre-investmvent fensability s carrled ow 10 gatee
mformsation and establiching project vialolity that ase
cagried oat for techyo-somomic.

O the basis of feasibility study teere is & nesd to camy
ont & prefiminary identification of teclnodogies,

Cary out basic enginesrmg studies thot mvelve the
prepamation of process flow dingrames. layouts, maderial
anid energy balances and ofber design specifications ol
the plant and aeschinery and the core teclnology to be
fr aifasforyed.

To make the mansfer effective camy out a defailed
engmesring sudy et mvolve e preparanom of &
detailed enl empineering plan for the faclicy. melnding
construction  and  imstallation  specificanons and
ibennificsstion of the peripieral fechnology needed

The subcomitractiig iervices are carrded ont for  the
salection of suppliers to assenble the plant machmary.
eqiipiment and plan for the co-ordimation of the work
AN VATIONE [Riripes,

The ehwcaton plan and twratidng are executed
condultation with ke suppliers of technoboey for e
workers who would e cmployed in the technology
tramsfer project

The plant 15 constrocted,

Diperations are commencexd

Develop  mwonblesshooting skills and pm 0 place
arvangesnents fo solve desden and operadomnsl problems
as they arise eepecially dorae the early years of
apszationg,

Its major weakness is that it ps=mmes that e ransferes
will have access to high-level engineering skills™

The Schlic, BEadvor and Wad maedel: Schilie of al {1937)
propose @ simple, genenic model thal delinentes seven
el=ments that can tnflusnce the planmdng fimpleimentation and
evenitaal success of any technology transfer project. Thess
sevien clements are listed below.

iv.

i
wil,
ix

X.

i The transferor, which is dee unit selling ihe rechnology i

tor the recipient.

The transferee. which 12 the vt by the technology,
The techuology that 15 being ranslerred,

The rransfer mechaniso that las been chosen 1o transte
the chosen fechnology.

The wavsferor environarent 15 the womediate set of
conditions. i whiclk the tensferar s operating.
Attributes of the twansferor enviromment that emn
affuence the effectivenss of the transfe process
mcdude, amongz others. econmpic stams,  business
orieniateon Cloward versus ourward), stability, abiiude
and commitment te the transfer project. and operating
policies

The tapsferee suvironment 15 the wmumediate set of
comditions under wlich the wansferee is ogerating
Anmbufes of the transferee enviromment st can
mfluence the absorptive capacity of the iransferes
melade phivsical and arganirstional mfastuchwe, skills
availability, artinade and commitment to the fransfer
project, techmolegicn]  status, busimess  orisndstion
(inward versus owtward), economis status and stababiny.
The greater environment which is swrounding both e
transferor and the tansferse. There may be lavers of this
erviromment that are sub-regional, segional and plobal,
Even if the ininsliate opernting snviroomsats of the

Vil

transferor and the transfares are favorable to the
techoology tramsfer. of the layvers of the geva
envircaunent are nat supportive, then aoss-border and
inrenational techmodogy transfir could be adversely
affected. Factois in lbe sreafer environsent sed s
polifical telationships betwesn  countmes,  coclanges
rates. imvestinent climabes. Tade negotintions, balusce of
trade, Telative technofogical levels. and the siatms of
mtellectual property profection regimes conld heve a
great ililaﬂum{H an fie success of a technology transfer
JRECT
Lee et al. {1958) bave developed & lengsudinal areded of
technology tramsfer based oo & study of developing amd
repidly imdustrializing counties. The pesd of iransfoee
firmm b it 1ii place strategies to be able to go hrough the
stages  of sequsition, assomilaton,  ad  eveniesl
POy Een™,

The Chantraponkbse model: Chantrsmonilagi (1950)

wive proposes a fve phase model as shown in (Figure 3). The

five phases of this maodel are-as follows:

i Camving oat o pre-investment and feas balety study

TR

v,

v

U the basis of feasihility stady developing enginesring
specifications md desigmn

Commence capitel geods production based oo dhe
engineering specifications ad desipns that have been
developed.

Commissionmg and start-u inchelmg comprahensive of
the workforee,

. Commercial production commences’!

UNIIY (19087 maodel, 10 which endessenent of rhe Har.
Zakay approscly, supgedty that iy the madufaeenge sected.
aisce the nead for a techuology tramsfer project 15 estabdished
the =feps of search, eovaluation, nepobisbon, contrac
execntion, technology adaptation and absorption should be
followed sequentially to ename effectiveness™

Durraod ef al, (19980 have propossd a genenc model
cofssisting of five steps:

1. Market-placs requirsments to be established

Tdentifrmne technology sohticns.

Classifying the identified technology solutions,
Establighing sonrces fain wihere the dedited rechnalogy
cotled b aeuised.

Techmalogy-scquisition decision was fislized™
Qlllliltill'h'r Technddogy teansler Models

Shovif and Haqg (1980} proposed the conespt of Potential
Technological Dhstamce (PTDY befwcen o tremsfaor sl
transferss and argues duat when the PTD s ither too great or
top small betwesn the tansferor and tansferes, the
effectivencss of the transfer is low [t supgests that when a
transfiies st looks for & potentiad r.rausfm:t it 15 impaitant
to book fior one with an D].H.I.I:I.IHJ"PTD'

Raz ef al (1983} have presented a model of technological
“zatch-up™ thot shows how o technology leader, through
teckmology tronsfer, can assist the rate of techoological
development of & recimology follower. The model exmnmie:
thiee phases of growih of a techoclogy follower namely. the
alesw mitial phase with high tedmaological eapability gap. the
faster leaming phase widy the decreasing gap. and catch-up
phnse when the technological gap is very small or chosed™.
Elein and Lim (1997} have stodisd the technology gap
berwaen the general machinery and electrical and electronic
pubsicies of Korea sl Japan. This model sopgesis tha
techpelogy transfer from lesders can play a critical role in
opgradng the technological levels of follower firms. Ther
study also shows that the followers should supplement the
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teanafer by indspendently putting 1 place measarss o
as=mmalate, ]]:Iﬂdlﬁ' and locnlize the technology transferred
from the leadea™
Steps in lechnolagy Transfes
During the devebopinent of 8 formulaticae it 15 anportant 1o
wnderstand the proceduse of operations  wesd, critweal and
won-critical  parameters of each operation,  productios
envirgnment, equipment and excipients availability should be
taken mio acconnt dunng the sarly phasss of development of
formulation s that sucoessfil scale up can be comed oul

The steps mvolved i echiselogy rransfer are & follows -

Developmaent of fechnslogy by research and development.

{Hraemh[‘hul}

i.  Design of precedure amd selection of exciplents by
research amd development: Selection of  materials
and design of procedures o developad by research and
development on the basis of owmovatar peodioet
characienistics.

i, Ddemfification of specifications and  guealty by
redearch and developament: Quality of produer should
et the specifications of an iavevated product.

Techmalogy transfer from reseaich and development to

production  (Development  Phasep  Research  and

development provides Tecloelogy Transfer Dossier (TTDY)
docment to product developinent lnbeestory which contains
all informeation of fonmnition md doug product as follows -

Lo Master Formula Card (MFCh: Master formula card
contains product name nlong with nis streagth, genenc
name, MFC menber, page nuanber, effective date, shelf
Hfe awd mazker

i Master Packing Card: Master packig ead gives
mformsation about packaging fype. matesial used foo
packaging, stahility profile and <helf life of packaping.

ti.  Master Formmba: Aaster formuola gives information
nbout formmlation order and manufacheing instmchons
(Process order aid envvronmen condilions)

iv. Specifications amd  Sfaadard  Test  Procediores
(STM%): Specifications nnd standard test procechmes
are helps #o know active inpredicats awd  excipsits
profile.  im-process  parmmeters.  produsct release
specifications and fmished product details.

Optimization and Production. (Prodoction Phase)

Lo Walidation stwdies: Validstion siudies verify tha
process 15 siabilize (e grodact besed on mansferred
manufaciumyg frmala and Production is implemenied
nfter validetion studies Manufacturig department is
acosptiong beclinobogy and responsible for validation.
The rexzmch aml developiment depamen trosklering
techmodogy shoubd take responsability for wvalidation
such as performance qualification. cleanmg and process
validation,

i,  Seale wp for production: Scale np involves the trmefer
of technology dormg small scole development of the
product and processes, It is essentinl to consider the
producteon envronmnsen ad sysem dusing developnent
of process, Operators should concentrare oo keeping
thess thangs i mimd that fleeir segment of the productien
process nounig aneothly i technolegy tansfar is
nnplamented thoeghtfully, Effective technology fransfer
helps to provide process efficiency amd namtain
product quality

Technolagy transie documentation: Technology transfe
document demonstrating the contents of technology trawsfer
bom transfoering @ transfored perties. Every step from
research and  development te production  should  be

decumented, task asipnements ad fesponsibilities sheald
b elarified apd acceptance ofiteria for completion of
technelogy itanster concernmg individual technology o be
oramsferred. In 4% dury of Qualiny Assimance departnient bo
check amd approve the decuseatation foo all processes af
technelory tmask.

i Development report: The research and developent
report i= a file of technienl development, research and
development  department 15 in-charge of s
docmmentation. This report 15 o mepertant fle to show
Biasts for the qealing desagn of dogg substaness and s
specifications amd test metheds. The devel opazent report
15 tot prerequisite for the applicstion for approval it can
be uwsad ar the pre appeoval an inspecton as valid
docimment  for qualiry desigin of oew dowg. The
developorent  vepoit  confams fa) Data of
phammaceutical developiment of new drog substances
and drog products ar sages fromn early developoren
phase to fnal applicanon of approval. (b Information
of row materials aud components. e} Desipn of
manafacturing methods, {d) Chamge 1o bistories of
fnportanl  rocesses  and  conral  paramelas ()
Specifications and tesf methods of drke sulstances. (1)
Yalidity of specification rasge of hnportant fests sach as
coutents mpurifies and desolubon. (g) Venfications of
resnlts.

i, Techoology tramsfer plan: The technology tronsier
pinn describe items amd coatents of technology o be
transferred  and  detailed  procsdures. of  mdpadsl
mranafer and transfer  schedule,  establisly  jodpn et
criterin for the completion of the tansfer The
transfeming party alwald prepere ibe plan before the
implementation of the mransfer and reach an agresmvent
an its contents with the transfemsd pacty

il Report: The Completion of technology transter is fo be
made crice data are tnken accordingly (o the fechnology
plan and ara evahested 1o confinm taat the predersnnaad
judgnieadt criterss ave oeet Both  ttmsfewing and
transferred partics slould docoment the techoology
transfer repon.

v Exhibit: After taking scale up batches of the prodier,
masutaetusng of exlibit batches takes place In case of
cxhibit, batch sizes are incesasad nlong with cquipanents
ancl thetr processes, This is dove for filling parpose i
regulatory apencies”

Few eases of technology ivamsler

In India techwology trapsfer progess b sctively pursasd

through povernment lnboratocies, academic instifufions Al

commercial  enfifies  sueh  as  compamies.  Governmeent
labesatories and instiution are the foammner i crésting amd
mansfening the tecdmolegy. The pharmmaceutical conupawy
likes Cipla has tfechnology tramsfer sagreemesnt with
companies i Ugands, Migerin, Epypt, Algern, Themis

Inbesatory has enfersd mn technology transfer agresment with

Aventis Phaoma Lid for the development of fxed dose

combisation of ghbesaclamide and glimepnde with

metfomin technoloey patented by Themis™. EN Lilly has
entered i techmology  transfer agresmant with  Shasim

Chemical and Dnegs for the mamifactoring of anti-TH dmg,

Cyclosering producad by Shasm to mest Eli Lilly glebal

demand™, Locol subsidiaries of foreigm  R&ED-bosed

pharmaceniicals snch as Plizer, Albon, GlaxoSmithkline

Beecham. Baver. Boehringer Ingelheim, Aventiz, Novartis,

Blerck, Sharp & Doome, Asmfmeca, Schemmg Plough,

Wyeth and Bristod-Ryvers Squibh bought local factories o
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ectabiizh ther operstons, although ot appesrs that some of
these factoriss have been bowaht back by Iocal firms
Lalswatario  Elea (ELEA} alse possesses licences to
commercialive produets made by Chiom  Cocpaation
(vaccmes) and Move Moedisk (boenme thesapy) and 8
picaiction agreeurent with Movartis o its Ime of transdenmal
patches in homeons ﬂluapf'- In P99 the Cwrent provider
of Velcade Millenninm Phammacewticals, collaborated with
PanaForber cancer institute fo shudy Velcnde i oniltiple
myeloma patients afler the Undversity of Norilh Carolusa
achieved & complete response witl te comgommed in the fira
pulsple  myeloma  patient’.  Indisn  pharmscentical
comupaiies  like Wockhardt Il Cipla  led.  Tament
phennaceutical ld, Dr Beddy's loboratories led, TSV Iid bave
abready sigoed ni=licensing agreaneis with fweign dnig
wackers Rambaxy is looking for m-lcemsing opportimities
fior noved drog delivery system™,
A dedacared technology wransfer organizatiomy 45 w4 ap 1o
fneilitate and execute the process. Techoology transfer cam ba
conaidered spocessful if a receiving usd can romtinely
tegwontuce the ransfervad product, process o medld agains
0 predefined oot of specifications 15 agreed with a sending
wnit andfor a developerent wnir Licensing &= & anpoestant
phaiomenon of tfechnobogy transfor that lLas  gadsed
momentm  in pharmacsaticnl  industry . by which
phammncsticnl companiss can confribute to research and
development, The three prmary conssdarntions to be
andressed canng an effective technology transfer are the
plas, the persons ivedved and the process. The research and
divelapient canters shoold lave their owo model for the
inanppenkmnt and dmovation to make them more vessafils
evalnating fechmical and comumercial possibilities for new
proesss or new semvices, Technology fransfer 1= a complex
st and should be deal with vsmg holistic approach,
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Technobepy Tramsfer

Figure [, Precess Ivevelopment Wark Flew in Pharmacenticsl Indostry.
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Figure 1. Technology Trassfer Precess, Sonrce (Aghyi, 1008)

Eewarch ard Develogmmi

Ex i T fal Knodedes  Nw Tie Ensaindge

Tl R liny
B

Lhisagerial Loy .| Prodx o

Figure 3 Five -Plade kel of Inrcrnations] Techselegy Transier.
Sdanie (Chanlriems allacr] 1990

Page 48



