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"THE DEVELOPMEST OF ADVANCED 

Pll.\R\IACElfllCAL FOR\IULA TIONs· 

22nd - 2 71h November 1991 

FINAL REPORT 

by Professor Neil B. Graham 

lJI';IDO Contract No. 921239 

Ref: XP/RLA/921109 

A course on HThe Development of Advanced Pharmaceutical Formulations• was organised 

by Professor Neil B. Graham (Team Leader) and Dr. Tony L. Whateley. The cou.-se took 

place in the University of Strathclyde, Glal\gow. GI 1 XL. Scotland and was held in the 

Strathclyde Graduate Business School, 199 Cathedral Street, Glasgow, G4 OG2. The 

Business School is new executive standard accommodation \\ith top quality bedrooms with 

en-suite bathroom. telephone. TV, etc. and an excellent silver-service restaurant with full 

bar and cocktail lounge. These comfortahle facilites were almost next door to the fully 

equipped seminar room used for the work.l\hop lectures and discussions. All 11 

par!icipants from Latin America arrived on schedule (Sunday 22nd No'lember) by air at 

Gla~gow Airport and were met at the plane then taken diiectly to the Business School. 

An e>.1ra attendee from Cuha joined the Group in Glasgow with the agreement of 

Dr. Rudolfo Quintero. The attendees are listed in Appendix 1. 

Surprise was expressed that their flights from both New York and Chicago brought them 

directly to Glasgow without the necessity of travelling via London. The participants were 

generous in their praise of the course, accommodation and meals. 

Each of the first four days comprised lectures (usually three). a group discussion to take 

best advantage of visiting experts, and a two hour lahor;1tory session in which a 

cr.;nhination of demonstration ;met hands-on expcricn(e was provided. All of the attendee~ 

spoke excellent English and had very little trouble in understanding the English spoken hy 

the lecturers. 

,. , 
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Tne participating ex-perts pro,'iding the lectures were as listed below:-

Professor Neil B. Graham 

Dr. Tony L. \Vhateiey 

Profec;sor Jonathan Hadgraft 

Professor Ian W. Kellaway 

Dr. Russell Paterson 

Professor Eric Tomlinson 

Mr. Robert F. Weir 

Professor Clive G. Wilson 

Department of Pure & Applied Chemistry 
University of Strathclyde. Glasgow 

Department of Pharmaceutical Sciences 
University of Strathclyde. Glasgow 

The Welsh School of Pharmacy 
University of Wales College of Cardiff. 
Cardiff. Wales 

Welsh School of Pharmacy 
University of \Vales College of Cardiff. 
C..:~rdiff. \Vales 

Department of Chemistry 
University of Glasgow, Glasgow 

GeneMedicine Inc. Houston, Texas 

Controlled Therapeutics (Scotland) Ltd 
Eac;t Kilbride, Glasgow 

Department of Pharmaceutical Sciences 
University of Strnthclyde, Glac;gow 

Each of these experts have considerable international stature and short CVs on each of 

them are provided in Appendix 2. 
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The first day of the course introduced the subject and taught the underlying fundamentals 

necessary for the understanding of drug delivery. The mathematics of diffusion and its 

modelling on computer and in practir;e was illustrated in both lectures and laboratory. 

Special considerations for peptides and proteins were discussed. In spite of jet-lag all of 

the attendees seemed awake, attentive and joined actively in discussions. 

The second day covered transdermal delivery by passive and iontophoretic methods and 

biodegradable polymers which are very relevant to peptide formulations. The group by 

this time were feeling at home in the laboratory, getting to know one another and gave 

every appearance of enthusiasm and understanding. 

The third day covered the encapsulation of drugs in liposomes and the fundamentals of 

"Nasal and Lung" delivery followed by a lecture on "Regulatory Considerations". Practical 

work for Wednesday and Thursday involved the preparation and sizing of various 

microcapsules along with a computer modelling exercise - Thursday and Friday's lectures 

covered microspheres, microencapsulation, multiple emulsions, GI Tract Transport and 

Delivery, Site Specific Drug Delivery and Molecular Approaches to Drug Delivery. The 

detailed programme is attached as Appendix 3. 

All participants were provided with two volumes of papers. lectures and practical course 

information as a permanent reccrd. Visiting lecturers and course leaders mixed socially 

with the Group at all times. 

The course finished with a trip to the famous Loch Lomond where in ancient "Ross 

Priory" on the waterside a final summarising discussion was held followed by a "Scottish 

Fare" closing dinner introduced by music on the "Scottish Pipes". The course was a high 

level intensive but enjoyable learning experience which fully met its objective of providing 

a significant instruction in the "Development of Advanced Pharmaceutical Formulations" to 

a group of very mixed hackgrouncls in pharmacy, chemical engineering, biochemistry, 

industry and academia. Useful contacts were made between the participants in Latin 

America and the lecturing staff. 
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l'NIOO WORKSHOP 

"THE DEVELOPMEl'iT OF ADV A.1':CED PHAR\fACEFTICAL FOR\flJLA TIONS" 

Aida Carolina CASTELLANOS 

Ingrid Rojas COSST ANTIN 

Jaime CORDOBA 

Susana DA&SYS 

Guillermo GOSSET 

Leopoldo GUERECA 

Ramon l~F ANTE 

22:1d - 27th November 1992 

List of Participants 

Bertel de Cen1roamerica. S.A. 
15 Ave. 7-42 Zona 6 
01006 Cuatemala. C.A. 
Tel: 502-2-8813021882469 
Fax: 502-2-88241Q 

Centro de lngenieria Genetica y Biotecnologia 
PO Box 6162. 10600 Havana. Cuba 
Tel: (53-7)-218008'218164 
Fax: (53-7)-2180701336008 

Uni\·ersity or Cos1a Rica 
Facultad de Farmacia 
San Jnse. Costa Rica. A.C. 1000 
lnstituto de Im·e.stigacioncs Farmaceuticas (INIFAR) 
Tel: (506)-538397/253574 
Fax: (506)-253574 

\'ice Director of Quality Control 
BIOSIDUS. S.A.. Cons1i1ucion 4234 
(1254) Buer1os Aires-Argentina 
Tel: 922-619112030.12039/9220 
Fax: 54-1-924-4738 

, 
Dcpartamento de Biologia ~folecular 
lnstituto de Biotecnolog(a. UNAM 
Cuema\·aca. Mor. Mexico. 62271 
A.P. 510-3 
Tel: (73)-17279Qt172999 
Fax: (7 .'\ )-172388 

" Dcpartamcnlo de Bioingenicria 
lnstituto de Biotccnologi'a. (.;NAM 
USAM. Cuema\·aca. Mor. Mexico. 62271 
A.P. 510·3 
Tel: (73)-1727QQ 172'1'>9 
Fax: (73)·172.'\S~ 

ln~1i111to de Biomcdicina. Fae. de Meclidna 
Caracas. Apartado 4043, \'ene111ela 
Tel: (58·2)-814<>30tl04631> 
Fax: (511·2)·861-12-58 



Julio PADRON 

Rodolfo QUINTERO 

Mada del Carmen SELEME 

Victoria ZABALA 

Jaime Carreon ZEPEDA 
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Centro de Quimica Farma~utica 
PO Box 6990. Havan2. Cuba 
Tel: (53-7)-217822 
Fax: (53-7)-336471 

Centro de Quimica Farmaceutica (CQF) 
Centro de lngenicria Gcnelica y Biolecnologia 
PO Box 6162. 10600 Havana. Cuba 

Director General 
Programa Regional de Bio1ccnologia 
PNUD:RLA.:83/00.Hl09 
POTE. Masaryk z<)-Piso lO 
Col. Chapuhepcc Morales 
11570 Mexico. D.F. 
Tel: 5520-1555 
Fax: 5762903 

Jcfe de Dcpar1amcn10 , 
Dcpartamenlo de Bioingcnicria 
lnsti1u10 de Biolccnologia. L"NAM 
Mexico 
T cl: 7 3-1729991172799 
Fax: 73-175M7 

l'nidad Biologia Molecular urrera Biologia 
Fae. Ciencia~ Puras y Naturalcs 
Uni\csidad Mayor de San Andres 
Roli\·ia 
Tel: 5<il-2-327592J32RX51 
Fax: 591-2-391205 

Particular: A\·. 20 de Octuhre #2371 
La Pa1, Boli\·ia 
Tel: 5'H-2-3275Q2J328851 

Director of Pharmaceutical Dcvclopmcnl 
Prater Lahoratorios - BIOS - Chile, S.A. 
Box 54, Los Cerrillos. Santiago, Chile 
Tel: (~-2/-5575878155716'!715575604 

Fax: (56-2)-:5574336/55716S7 

Exccuti\'c Oirct:tor of Sdcncc & Tct:hnology 
Lahoratorio.o; ("oh:mhia S.A. de C.V. 
670 Del Hue'° A\·c. Mexico Cily, 
04'>40. Mn irn 
Tel: C5251 6X4-X2·2'> 
Fax: (525) Ml4-76-13 
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Name: 

Date of Birth: 

Nationality: 

Marital Status: 

CURRICULUM VITAE 

Neil Bonnette GRAHAM 

23rd May 1933 in li\"crpool, England 

British by Birth and Canadian by Naturalisation 

Married Marjorie (Roydcn) 
Four children 

Degrees and Oualiflcatlons: ALCM (1947), BSc (1953). PhD (1956), FCIC (1966). 

Appointments: 

1956-67 

1967-73 

1969-73 

1973-83 

1975-77 

1979-86 

1983 - present 

1980 

1980 - 90 

Major Consultancles: 

FPRI (1973). COcm FRSC (1974) and FRSE (1989) 

Research Oiemiit/Researcb Scientist. Central Research 
Laboratories of Canadian Industries Ltd, McMastemlle, 
P.Q, Canada 

Ac;sociateGroup Head/Group Head. Polymer Oiemistry 
Group, Petrochemica) and Pol)mcrRcscarch Laboratories, 
IO, Runcorn. Oicshire, England 

Visiting Lecturer in Polymer and Fibre Science. 
Uni\·crsity of Manchester Institute of Science and Technology, 
Manchester, England 

"'Young· Profess~ of Oemical Technology. University 
of Strathclyde, Glasgow. Scotland 

Oiairman, Department of Pure and Applied Chemistry. 
Uni\·ersily of Strathclyde 

Consultant and Memberof the British Go\·ernment 
Medicines c.ommission Ad"isory Committee on Dental 
and Surgical Materials (CDSM) 

Research Professor of Chemical Technology, 
Department of Pure and Applied Oiemistry, 
l 'niversity or Strathclyde 

Founded Polysystems Ltd. 

Director of Polysystcms Ltd .• Oydebank, Scotland 

JC.1, Metal Rox C()., Roche. Smith Kline Rcckman Consumer Products Division (USA), Controlled Therapeutics Corp. 
(USA), Polys,ystcms Lttl., KeMn J..cnscs, Briti!>h Technology Group, Reckitt a'ld Coleman, Greater Gla.r,gow Health Board. 

PubRcatlons and Patents: 

Many publications and over 50 patents in the field or polymer chemistry and its applications. 

Trustee 

I. James Clerk Maxwell Tmst 2. McKinnon-McNcill Tru.~l 

Hobbles 

Walking, Sailing and Mu!iic 



~AME: 

QUALIFICATIONS: 

PRESENT 
APPOI~T.'.\tE~T: 

PhD's St:PERVISED: 

RESEARCH 
INTERESTS: 

'.\1AI~ RESEARCH 
COLLA BORA TIO~S: 

PliBLICA TIO~S & 
PRESENTATIO.'.'S: 

RESEARCH 
SUPPORT: 

OTHER: 

St:.'.\t:\1ARY CL'RRICl"Lt:'.'1 VITAE 

TO~Y L. WHA THEY 

BA Class l Hons., Chemistry, Oxford, 1962 
MA Oxford, 1966 
MSc University of ~SW, Australia, 1967 
PhD Cambridge, 1972 
CChcm., 1976 
FRSC, 1985 

SENIOR LECTURER, Department of Pharmaceutical Sdcnccs 
Strathclydl' (since 1987). Pre\·iously lecturer since 1972. 
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1. \1icrocncapsulation of Drugs especially cytotoxic agents for 
Targeting to liwr and Brain Tumours 

2. Biocompatit>ility of biomaterials esp. protein/enzyme 
adsorption and conformation at interfaces 

3. Drug Dl'li\"l'ry using Multiple Emulsions 

Department of Surgery, Glasgow Royal Infirmary 
Beatson Oncology Centre, Glasgow 
llJPAC \VNking Party \1embcr ·1n:er,1ction of Polymers with 
li\·ing Systl'ms' 

Books 
Book Chapters and Rc\"iews 
Refereed Articles 
Communic.1tions & Abstracts 

4 
51 
61 

SERC. C.rncL·r Rc~earch Camp.1ign. Amersham Int .. pie .. SHERT 
Total 1977-1992 £.:?91,000 

Editorial Bo.ud of Journal of \1icrocncapsulation 
Commiltcc Ml'mber UK Associ.11ion oi Pharmaceutical Scientists 
Visiting ProicSS(lr, Univcrsitc r.1ris. i\Jord, 1991 



SELECTED RECE~T l'L"BLICATIO~S 

HOOKS 

\\'hatelcy. T.L. (l'\.i.) "Micro..?nc.:ipsul.ltion of Drugs' H.:irwood Ac,1dl•mic Publishl'rs, U.K., 
1992 

BOOK CHAPTERS & REVIEWS 

Wl1atelcy, T.L., 'Radiopharmaceuticals and Radiochemistry' chapter in &-ckctt, A.H. and 
Stcn!Jkc, J.B. 'Practical Pharmaccuiical Chemistry. Pt. II, -Ith Edn., p50I-534. 

Fll'rcnce, A.T.. \\'hatdey. T.L.. Omot.•sho. I.A. '\Iultiple w/o/w Emulsions as Drug vehicles 
in 'Controlk-d Release of Drugs' l'd. Rosoii. M., \'CH Pub .• N.Y.. 1989. 

Kt•rr, D.J., Goldlx'rg. J.A .• AndersLin, J R .. \\'illmott. N., \\'hatclcy. T.L. McArdlc, C.S. and 
McKilll)p, J. The Effect of Angil11t·n~111 II on Tumtiur Blood fioh· and the Ddi\·ery of 
~!icrllp.uticulatc Cytotoxic Drugs' in '..\n)!in.:;ene-;is: Key Principk-s". Ed. Sll'inl'r, R., Weisz .• 
P.B. and L1nger, R. BirJ..h.Hbl'r-\'l·rlag. B.1sd. 1992, pp. 339-3-tS. 

\\'hatclcy, T.L., Elt•y, J.H., Kl·rr. D.J .• McArdle, J.G .. Goldberg. J.A. and Anders0n, J. 
·r-.!icrocncapsulation of ~!ityomycin C' in 'Microcncapsulation of Drugs' (Ed) \\'h.1tdey, T.L., 
Harwood Acad.Publ., UK., 1992, pp293-303. 

l:\'VITED LECTt;RES 

Whatcley. T.L. 'Bindcgndable \1icrosphcres: Prcparatic>n & Application' Plenary Lecture at 
8th lnt.Symp. on .,1icrocncapsulation. Dublin, Sept. 1992. 

\\'halclcy, T.L.. Eley. J.C., Kl'rr. D.J.. \kA:-dlc. C.S. and Anderson, J. 'Biodegradable 
Microspheres for Deliwry of ~htomycin C' prl'Senkd at ACS Meeting on Polymeric Drug 
Delivery Sy~tems, S.rn Fr.1ncisco, Apr. 1992. 

Whate:.:y, T.L. 'Microc·ncapsulation of Drugs' invih.•d lecture at BACS/RSC meeting O"l 

Controlled Rrlcase & Microl'nc.1p~·.1lation, Manchester, Sept.. 1992. 

REFEREED jOt:R~Al ARTICLES 

Omotosho, J.A. \\'hatdey, T.L. and Flon·nn'. A.T. "Ab~orption and Lymphatic Uptake of 5-
Fluorour.Kil in the Rat fc11lowing Oral Adminiqraticin of \\'/O/w Multiple Emulsions'. 
l!lU:I'.J'li1rn1., 61. 1990. 51-56. 

Ping, Q., Law, T.K., Wh.1tdcy, T.L. a11d Florence, A.T. 'Aggregation and gdation of a 
polymNisablc diacryloyl •kri\-.1liH• of poloxamer -t07' !!lJ.I.Pharm., fil, 1990, 79-8.t. 

Goldb<.'rg, J.A., Kerr, D.J., Blackie', R., Whatl'lc·y, T.L., Pettit, L., Kato. T. and McArdle, C.S. 
'Mitomycin C loa .. kd microcapsull'S in the tm1tnwnt of colon.-ctal livc.•r metastases'. Cancer, 
f2Z, 952-956 (1991 ). 

Andc·r~on. J.H., l.0ldbc.•rg, J.A., Eley, J.E., Wh.1tl'il'Y• T.L., Kerr, D.J., Cc1<1ke, T.G. ,rnd McArdlc, 
C.S. 'A Ph,1se I study 0( n·gic1n,11ly .1dmini~tl·red Mitomycin C microcap~uk-s for patients 
with colorcctal liver 11wt,1'.'>t.1sl's'. fa!!LCaDr~ 27, 1189-1190 (1991 ). 



Jt>nathan Hadgraft D.Sc. FRSC 

Date of Birt ti 13.12.50. 

Qualifications 

1969-14373 
1973-1975 
1984 
1991 

BA Chemistry. University of Oxford. 
O Phil in physical chemistry. University of Oxford 
Fellow of the Royal Society of Chemistry. 
D.Sc University of Oxford. 

Professional experience 

1975-1977 

1977-1979 

1979-1985 

1985 

Teaching fellow. Tt-e School of Pharmacy, University of 
London. 
Lecturer. Department of Pharmaceutical Chemistry, 
University of Strathclyde. 
Lecturer. Department of Pharmacy. University of 
Nottingham. 
Professor of Pharmaceutical Chemistry, University of 
Wales. Cardiff. 

Pan time positions 

Act as a consultant to and on scientific advisory boards to a number of US and 
European Pharmaceutical Companies. 
Visiting professor at university of Minnesota and University of California, San 
Francisco. Invited professor University of Lyon. Past chairman and founder member 
of ukaps. 

Editorial experience 

Board memter. International Journal of Pharmaceutics, Pharmaceutical Research, 
Journal of Skin Pharmaco!ogy 

Act as ·eferee to above journals and: J. Chern. Soc .. J. Pharm. Pharmacol .. J. Invest. 
Dermatol. J. Pharm Sci .. Brit. J. Oerm. J. Membr. Sci., etc. 

Scholastic honours 

1984 British Pharmaceutical Confere11ce Science Award. 
1987 Pfizer award for the pharmaceutical sciences. 

Invited presentations 

Patents 

I give approximately 10 invited external lectures per year and have addressed 
pharmaceutical companies in the US. Germany, France. The Netherlands, 
Switzerland. Ireland. Japan. Invited lectures to Ur,iversities: Nottingham, Aston, 
Kent. London. Manchester. Amsterdam. Leiden. La Laguna (Tenerife), California. 
Minnesota. Toronto. Otago (New Zealand). Plenary lectures to conferences: 
Controlled Release Society, American Association of Pharmaceutical Sciences. 
American Chemical Society, American Electrochemical Society, British 
Pharmaceutical Society. FIP. Swedish Academy of Pharmaceutical Sciences, 
Portuguese Association of Pharmaceutical Sciences etc. 

UK patent with W. J. Albery on the rotating diffusion cell. 
3 world-wide patent applic;atio11s with 1. Whitby Research on penetration retarders. 2, 
Dow Corning. silicone penetration entiancers. 3. Schering AG. use of Rolipram in 
transdcrmal drug delivery 

Publications 

Over 200 1n the field of the ;ipplicat1on of physical chemistry to drug delivery 
particularly concentrating on delivery of drugs to the skin. 



l'lb. I ll'alhl.•r A. E. B1:.'nson, James C. ~kElnay, Robin Harland and Jonathan 
I fadgraft 
lnflt11.'nce of Utrasound on the Percutaneous Absorption of l':icotinate 
F~lers 

l"'h.:mn. Res. (1991) 8, (2), 204 - 209 

197. M. W;:ilker, LA. Chambers, D. A. Hollingsbee and J. Hadgraft 
Significance of vehicle thickness to skin penetration of Halcinonide 
Int. J. Pharm. (1991) 70, 167-172 

198. .'.\1. Walker and J. Hadgraft 
Oleic acid - a membrane 'fluidiser' or fluid within the membrane? 
Int. J. Pharm. (1991) 71, Rl - R4 

199. KL--ith R. Brain, Jonathan Hadgraft, Derek Le\\·is and Geoffrey Allan 
The influence of Azone~: on the percutaneous absorption of 
methotrexate 
Int. J. Ph.um. (1991) 71, R9 - Rll 

200. J. Hadgraft 
Structure activity relationships and percutaneous absorption 
J. Controlled Release (1991) 15, 221 - 226 

201. Jonathan Hadgraft, Derek Lewis, Dieter Beutner and H. Michael Wolff 
In vitro assessments of transdermal devices containing nitroglycerin 
Int. J. Pharm. (1991) 73, 125 - 130 

202. .'.\1ichael J. Rathbone and Jonathan Hadgraft 
Absorption of drugs from the human oral cavity 
Int. J. Pharm. (1991) 74, 9 - 24 

203. :'\igel M. Davies, 3tephen J. Farr, Jonathan Hadgraft and Ian W. 
Kellaway 
E\·aluation of ~ucoadhesive Polymers in Ocular Drug Delivery 
Pharm. Res. (1991) 8 (8) 1039 -1043 

20·t Adam C. Watkinson, Jonathan Hadgraft and Alan Bye 
Aspects of the transdermal delivery of prostaglandins 
Int. J. Pharm. (1991) 74, 229 - 236 

205. A F. Davies and J. Hadgraft 
EffC'ct of c;;upcrsaturatior. on mc>mbrane transport: 1. Hydrocortisone 
acetl!te 
Int. f Phann. (1991) 76, 1 - 8 



206. 

207. 

208. 

209. 

210. 

211. 

212. 

Hdena '.\1. Cabral Marques, Jonathan Hadgraft, Ian W. Kellaway and 
Glvn Tavlor 
Studies ~li c-ydodextrin inclusion complexes. III. The pulmonary 

absorption of fl-, DM-13- and HP-13-cyclodextrins in rabbits 
Int. J. Phann. {1991) n, 297 - 302 

Helena M. Cabral ~iarques, Jonathan Hadgraft, fan W. Kellaway and 
Glyn Taylor 
Studies of cydodextrin inclusion complexes. IV. The pulmonary 

absorption of salbutamol from a complex with 2-hydroxypropyl-~ 
cyclodexlrin in rabbits 
Int. J. Pharm. (1991} n, 303 - 307 

H . .\f. Cabral Marques, J. Hadraft, I. W. KeJJaway and G. Taylor 
The absorption of salbutamol (SA) from the rabbit lung following 
intratrachcal instillation of salbutamol complexed with 2-

hydroxypropyl-J3-cykodextrin (HP-~-CYD) 
J.Pharm. Pharmacol. 0991) 43, Supplement 65P 

R. D. Green, J. Hadgraft and K. R. Brain 
Enhanced Penetration of Peptides Through the Skin 
J.Pharm. Pharmacol. (1991) 43, Supplement 113P 

Richard H. Guy and Jonathan Hadgraft 
Principles of Skin Permeability Relevant to Chemical Exposure 
In Dermal and Ocular Toxicology Fundamentals and Methods: CRC 
Press, Inc., Ed. David \V. Hobson (1991) 221 - 246 

V. LC. ~1offat, R. D. Green, J. Hadgraft, F. RenauJd, A. Etienne & 
J. A. Bouwstra 
Functional Siloxanes as Skin Penetration Enhancers 
Proceed. Intern. Symp. Control. Rel. Bioact. Mater. 18 (1991) Control1ed 
Release Society, Inc. 536 -539 

J. Hadgrait and R H. Guy 
Synthetic ~kmbranes as Biological Models 
Ad\"ancl's in Pharma("eutical Sciences, Academic Press, London (1992) 
43- 6-1 

213. R. D. GrC'cr. and J. Ifadgraft 
The tran~dermal delivery of peptides 
Pharmacocinetique: de la recherche a las clinique. Ed. J. Bres, G. Panis. 
John J.ihbcy Eurotcxt (1992) pp 3-10 



21-1. Rich.lrd H. Guy .md Jtm.llh.m Hadgraft 
Pl·rcu t.llll'llll5 Pt.•nf•tr.1 ti on Enhancl'ment: Physicochemical 
Considl'ratilmS .rnd lmplic,1tions for Prodrug Design 
In Pwdrugs, Topic.11 and Ocular Drug Deli\·ery, Ed Kenneth B. Sloan, 
\fared Dekker, Inc, :'\:t.>\\' York (1992) pp 1 - 16 

215. Joaathan Hadgraft and K('ith R Brain 
Xl'nobiotic experimentation: predicting percutaneous penetration 
In The E1H'ironmental Treat to the Skin. Eds. R Marks and G Plewig 
Martin Dunitz Ltd., London (1992) pp 179 - 184 

216. R. D. GrlX'n and J- Hadgraft 
Enhanct.">\.i Transdermal D('li\'ery of Peptides 
In Procc~dings of the 1st Annual UKaps Conference (19$2) 
STS Publi~hing, Cardiff ll992) 7P 

217. Pc1ul R Strl'et and Jonathan I ladgraft 
The Squeeze-Out oi Oleic Acid Esters from DPPC Monolayers 
Jn Pn.x-eedings oi the 1st Annual VKaps Conference (1992) 
STS Publishing, Cardiii (1992) 12P 

218. A CWc1tkinson and J. 1-ladgraft 
Small Angle ~eutron Scattering (Sans) Studi.:-s on OPPC/ Azone® 
\1ultilamellar Svstems 
Jn Proet?('dings of the 1st Annual UKaps Conference (1992) 
STS Publishing, Cardiff ( JlN2) 16P 

219. Charles \1. Heard, Kl'il'1 R Brain and Jonathan Hadgraft 
Differential Facilitated Transfer of Propranolol and Bupranolol 
Enantiomers Across A Liquid ~1embrane 
Jn Proce('dings of the 1st Annual UKaps Conference (1992) 
STS Publishing, Cardiff (1992) 28P 

220. E. D.S. Kerslake, J- Hadgrait and KR Brain 
Interaction of Oxyg•?llc'lll;d Stl·rols with Lipid Model \fonolayers 
In Prol"l'l'dings of the ht Annual CKaps Conference (1992) 
STS Publishing, Cardiff (1992) 5-IP 

221- E. f)_ S. Kl'rslak(' and J- I ladgraft 
Alkyl E~ters as Potential Skin Permc>abilitv Enhancers . , 
Jn Procet.•dings of the 1st Annual UKaps Conference (1992) 
STS Publishing, Cardiff ( l 9lJ2) 55P 



?22. 

223. 

224. 

rr __ .'.). 

226. 

227. 

228. 

229. 

C. :\1. H(•ard and J. Hadgraft 
Blood Protein Binding Studies of Some Cationic 99mTc-Based 
:\f yocardi.ll Imaging Agt.>nts 
In Procct>dings of the 1st Annual UKaps Conference (1992) 
STS Publi!'=hing, Cardiff (1992) 60P 

~1- Walker, D. A. Hollingsbee, J. Hadgraft, L. Monger, G. Martin, C. 
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l~IOO \\'ORKSllOP - FISAL PROGRA~fE 

lllE DEVELOPME.'\;T OF ADVA!';CED PllAR.\fACEUTICAL FOR.\tlUTIO~S-

6 Nights S Days 
22nd - 17th Sovember 1992 

Venue 
Sarathdydc Graduate Business School 

199 Cathedral Street, Gla!.gow, G4 002, Scotland 

Prof'cs.sor Neil B. Gnlwn Department of Pure and Applied Ckmislry 
Dr. Tony L Whatelcy Dcpanmco1 of Plunnaccu1ical Sciences 

Secretary: Mrs. Carole Brimm Department of Pure and Applied Olcmislry 

Sunday 22nd ~o\·cmbc! 
18-30 - 20.00pm 

Monday 23rd ~o\·cmha 
09.00 - 09.15 

09.15 - 10.15 

10.15 - 10.45 

10.45 - I 1.45 

11.45 - 12.30 

12.30 - 13.30 

14.00 - 15.00 

15.30 - 17.30 

17.30 · J R.30 

IuC'Sday 24th No\·cmhcr 
09.00 - 10.00 

10.00 - 11.00 

J 1.00 - 11.30 

I 1.30 - 12.30 

12.30 - 13.30 

14.00 • I 5.30 

15.30 - 17.30 

Arriu.I - Cocklaifs + Buffet Supper 

FundamenraJ Pririciplcs of Conrrolled Drug Dcli\-cry 
Professor Neil B. Graham. Welcome 

Profcs.c;or Neil 8. G~ham 
·An lntroduc1ion to Conarollcd Rclcac;c· 

Tea Break 

Dr. Russell Pa1erson 
.Principles of Diffusion and Molecular Tran.'PQ11 r 

Profcs.<;0r Seil B. Graham 

lhc Applica1ions 3f the Dosage of Practical Programmed Dclh·cry S}-stcms· 

Lunch 

Dr. Russell Pa1crson 
.Principles or Diffusion and Molecular Transport n· 

Prac1ical l..abora1orics - C27 Chemis1ry Dept 
Thomas Graham Building. 295 Cathedral S1rce1 

Group Discussion wi1h Course Starr 

Tran~crmal Delh·cry and 8iodcgr.1dahles 
Profcs.V)r Jonalhan Hadgrafl 
lran~crmal Dcli\·cry r 

Prorc~o;or Jooa1han Hadgral't 
lransdcrmal Delivery W 

Tea Break 

Dr. Tony L. Whatclcy 
·eiodcgradablcs" 

Lunch 

Group Di'i<:ll'>'>ion wi1h Cour~ Starr 

Practical 1..ahoratorics • C27 Chcmic;rry Dept 
Thoma~ Graham Building. 29:'> Carhr.ilral Srrcct 



\\\-JnMa.v 25th ~(''c:mhcr 
09.00 - !0.00 

I0.00 - I LOO 

11.00- 11.30 

I 1..30 - 1230 

12..30 - 13.30 

14.00 - 15.30 

15.30 - 17.30 

Thursday 26th l':o,·emhc:r 
09.00 - 10.00 

I0.00 - 10.30 

10.30 - 11.30 

11.30 - 12.30 

12.30 - 13.30 

14.00 - 15.00 

15.00 - 17.00 

Etiday 27th No,·cmhcr 
09.00 - 10.00 

J0.00 - 10.30 

10.30 - I 1.30 

I J.30 - 13.00 

13.00 

14.30 

16.00 

16.30 - llUO 

19.00 

21.15 

Profrs<;i.ll Ian W. Kc:ll;away 
"Liposorncs· 

Proft.-ssoc Jan W. Kellaway 
"Nasal and Lung Dcli,-cry· 

Tea Break 

Mr. R. F. Weir 
"Regulatory Considerations" 

Lunch 

Group Discussion with Course Starr 

Practic;al uboratorics - R 120 and RI21. Dept of Pharmaceutical Sciences 
Royal College: Building. 204 GCOl"gc Street 

Dr. Tony L Whatcley 
"Microsphcrcs and Microcncapsulation" 

Tea Break 

Dr. Tony L \\'batcley 
"Multiple Emulsions" 

Profe'.'".-;or Oi,·e G. Wil.-.ori 
"GI Tract Transport and Dclh·ery· 

Lunch 

Group Discussion with Course Staff 

Practical uboratof"ics - Rl20 and Rl21. Dept of Pharmaceutical Sciences 
Royal College Building. 204 George Street 

Prorcs.'iOr Eric Tomlinson 
"Site Specific Drug Dcli,·ery" 

Tea Break 

Professor F.ric Tomlinson 
"Molecular Biological Approaches to Drug Dclh·ery· 

Forum 10 di..cus.\ specific prohlcms or delegates 

Lunch 

Coach lo RO$.\ Priory on Loch Lomondside 
and Workshop Oosing Dinner 

Aflcrnoon lea 

Group Disc1ir..\ion 

Worksh<•p Closing Dinner (Scollish Fare) 

Coach departure to Glasgow 


