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ABSTRACT

The development of efficient cosmetic formulations is a complicated process. Since all of the ingredients in the formulation interact with each other, the
careful evaluation of the complete formulation is critical and often difficult. One of the more interesting effects that can be achieved by blending silicone
polymers is the formation that is both rub and transfer resistant film by blending two different polymers together. The entanglement of the two different
polymers results in a film with both properties.

FORMULATOR TIP + Polymer solutions exhibit concantration dependeni rheclogical phenomena
+ Concentration regimes
The preparation of a good formulation always includes + Dilute : < ¢, indhidual polymer cols sepambed by schent difuss frealy
taking advantage of interactions between ingredients in the * Semi-dhuie: ¢ ¢, at oritical overiap concantration (c7), polymer colls bagin b interact

+ Concprimad © > ¢*, polymas cols onlangle and raptate

formulation. Always look for interactions, not only are they the
basis of superior formulations, they are the creative step in

many patents. DRilyts Semi-dilute
This article will investigate an example of synergistic . .

inferactions. In this case the two ingredients are a linear

polyurethane polymer and a Q resin. These materials together .

in a formulation that contains a volatile solvent interact and
form a network which provide both transfer resistance and
rub resistance in formulations.

FILM FORMATION

Reactive mixtures
The concept of entanglement is an important on in the

generation of films. There are two kinds of film formation Sami-dilute or concantrated

mechanisms that are used in cosmetic formulations. The first is a . polymer solution applied to
blend of two reactants that react with each other chemically
and provide a film. An example is a silanic hydrogen ( Si-H)
compound reacting with a vinyl compound (CH,=CH-.) This )
reoc’rpn has become important in the formo’non of a fim o.n B s solvent evaporatss,
the skin that can be peeled off. Two reactive phases are mixed concentration increases,
and react on the skin to form this type of film (1-4). Figure 1 chains bacome Wﬂl
shows the reaction scheme for the hydrosilylation reaction. entangled, viscosity increases
(|}H_‘ CH; CH;
gk ) ) _ ing film
ccru,;,s.o-(-T.o-);(-s.o-)_‘_—s.(cn,], + CH,—CH—CHJO{—CH;m,o)“—'fCHzcuo—}:CH, :‘1‘"9 m“m solid
H  CHy
CHy CH;
catalyst {CH_,)_;SiD-fSiOﬁTiU-),—Si(CH,)_; Dried, mechanicall "
A CH, CHy film
CHCH,CH0~{~CHCH0 - CH,CHO—CH; A A
Figure 1. Hydrosilylation Reaction. Figure 3. Solution-borne polymer film formation (6).
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Concentration of Entanglement

The second mechanism of film formation is the result not
of a reaction, but of the evaporation of the solvent. As
the solvent evaporates the polymer chains entangle

in each other and form an entangled mesh. Figure 2
shows what happens as the concentration of polymer is
increased from dilute, to semi dilute to a concentration
that exceeds the concentration of entanglement. The
concentration increase can be caused by evaporation
of the solvent. The resulting mass is made up on
enfangled polymers that have a film integrity due fo the
entanglement.

Figure 3 shows the progression of a film formed by solvent
evaporation on a substrate.

The nature of the polymers that become entangled has a
profound effect upon the properties of the film.

Formulator Tip

Keep in mind that since entanglement is not a reaction,
various concentrations of one to the other need

to be evaluated. Reactions require stoichiometric
concentrations.

Formulator Tip
The formulator must keep in mind that there are several
different times in the use of a formulation that stability,

aesthetics and performance need to be evaluated. Firstly,

when the initial formulation is made, secondly, over time
in the bottle, thirdly when delivered to the skin, and finally
when the film has formed. All are critical and many fimes
a compromise needs to be made to get the most “nearly
perfect” performance is all the evaluations.

POLYMERS EVALUATED

Silicone Elastomer (7)
Silmer G162 is 13% Dimethicone Vinyl Dimethicone
Crosspolymer in D5.

Urethane polymer
Silmer UR5050 is 45% Bis Hydroxypropyl Dimethicone/
SMDI Copolymer 45% in isododecane.

Q Resins (8)
Silmer Q9 is 70% Trimethylsiloxysilicate in Isododecane.

The silicone urethane polymer is linear; the silicone
elastomer is principally linear therefore when mixed
together and after solvent evaporation were not
expected to provide both rub resistance and

fransfer resistance. Rub resistance was thought to
require additional entanglement. In order to improve
entanglement a Q resin which is primarily crystalline was
added.

Method of Evaluation

To achieve a polymer film that has both rub resistant
and transfer resistance, a series of blends were made
using a silicone elastomer, silicone urethane and an MQ
resin.

SCREENING SIMPLE BLENDS FOR TRANSFER RESISTANCE

A. Blend of Bis Hydroxypropyl Dimethicone/ SMDI Copolymer.
and Dimethicone Vinyl Dimethicone Crosspolymer

Bis Hydroxypropy! Dimethicone/
SMDI Copolymer.

Dimethicone Vinyl
Dimethicone Crosspolymer

1" ™
2 1
3 1
4 |
1 4
1 3
1 2

*ratio was measured by weight of product as described.

2 g of each blend above was weighted in aluminum fray
respectively and then they were put in oven over 24 hours
(at 105 °C) and after dried down all the films formed by the
above blends were all sticky.

B. Blends of Bis Hydroxypropyl Dimethicone/ SMDI
Copolymer and Trimethylsiloxysilicate

Blend | Bis Hydroxypropyl
Dimethicone,/SMDI Copolymer

Trimethylsiloxysilicate

A '| % '| *E
B 2 1
C 3 1

D 1 2

E 1 2.5
F 1 3

*ratio was measured by weight

2 g of each of the above blends was weighted in aluminum
fray respectively and then they were put in oven over 24
hours (at 105 °C), after dried down the films of the blends
A/B/C were all sticky. The blend D was little bit tacky, blend
E was smooth, blend F was brittle, therefore only blend E with
BIS HYDROXYPROPYL DIMETHICONE/SMDI COPOLYMER /
TRIMETHYLSILOXYSILICATE = 1:2.5 was chosen to be tested in
color cosmetic finished products.

FORMULATION 1 - EYE STAY

Ingredients FMé30Control FM&30A
w/lsododecane | w/Blend E
Part A W/ W% WHIW1%
Bentone Gel V§-5PC V 38.00 38.00
Isododecane 31 0
Bis Hydroxypropyl 0 3
Dimethicone/ SMDI Copolymer/
TRIMETHYLSILOXYSILICATE (1:2.5)
Pentaerytherityl Tetraisostearate | 5.00 5.00
Phenonip 0.80 0.80
Bentone 38V 5.00 5.00
Silmer G162 10.00 10.00
Silquat J2-8B 5.60 5.60
Part B
IRIS?1-TRI-77891 (White) 1.20 1.20
IRIS-Y-774%2 [Yellow) 0.10 0.10
IRIS-R-774%1 [Red) 0.20 0.20
IRIS-B-774%% (Black) 0.10 0.10
Talc 3.00 3.00
Timiron Splendid Viclet 2.20 2.20
Colorona Camine Red 4.97 4.97
Timiron Splendid Blue 2.28 2.28
D&C Red No.28 Al Lake 0.10 0.10
Total 100.00 100.00

H&PC Today- Household and Personal Care Today-vol.13(2) March/April 2018



Procedure: Lipstick with isododecane is too soft, lipstick with Blend E is
1. Combine all the ingredients of Part A in a clean and good.

sanitized container, mix well.
2. Add ingredients of Parf B one by one into Part A under

mixing. FORMULATION 3 - LIPGLOSS
3. Check pigment dispersion and keep mixing until uniform
4. Pourinto mold. Ingredients FG110 Control | FG110A
w/lsododecane | w/Blend E
. Part A W/W% W/W%
Analysis of Eye Stay Polyisobutene 10.00 10,00
Silwax DO-MS 5.00 5.00
Analysis FM630 FM&30A Bentone Gel ISD-V 27.86 27.86
Control w/Blend E Bentone 38V 6.94 6.94
w/lsododecane D5 1.49 1.49
5.5. 0914 0.920 Pentaerytherityl Tetraisostearate 5.00 5.00
pH 7.00 7.00 Isododecane 32.29 0
Appearance Pink Pink Bis Hydroxypropyl Dimethicone/ SMDI
Copolymer/TRIMETHYLSILOXYSILICATE
Cream/Gum Cream/Gum (1:2.5) ° 1229
Stability @ RT/45C | Good/Good Good/Good Silguat J2-8B 5.74 5.74
Feel (1-10. 10the | 9.0 9.1 PartB
best) Talc 3.00 3.00
Compatibility Good Good Suncroma D&C Red 28 Al Lake 0.15 0.15
Gemtone Tan Opal G005 0.20 0.20
Colorona Carmine Red 1.37 1.37
Part C
FORMULATION 2 - LIPSTICK Chic AGid o0 o0
Vitamin C Palmitate 0.05 0.05
Ingredients FL515 Control FM515A ::ngg%r%o% 2 2
w/lsododecane | w/Blend E Tinogard AS 0.10 0.10
Part A w/w% w/w% Total 100.00 100.00
Isododecane 62.00 26.00
Bis Hydroxypropyl
Dimethicone/SMDI Procedure:
Copolymer/ Combine Part A and heat up to 80 °C; keep mixing for 10
TR_';“EIHHS'LOXYS'UCME 0 36.00 minutes until homogeneous. Add Part B under mixing and
g{;ﬂ‘? 6. then cool down to 50 °C, slowly add Part C under mixing,
Celyl Alcohol 2.69 269 keep mixing for another 10 minutes, cool down to room
Ozokerite 9.73 9.73 temperature.
Candelilla Wax 8.91 8.91
Carnauba Wax 6.10 .10 Analysis of Lipgloss
Part C
DaC Red 28 1.71 1.71 Analysis FG110 Control | FG110A
Brown Iron Oxide 2.00 2.00 w/lsododecane | w/Blend E
Part D 5.G. 0518 0.926
Colorena Red Gold 0.73 0.73 Gloss*® 68.1 : 70.1 i
Colorona Camine Red 051 0.51 Appearance | Smooth Shiny Smooth Shiny
: s semi-solid solid
BPD-500 3.1 3.16 Melfing Point | 40-43 41-44
DC 9701 2.46 2.46 Stability Stable/stable Stable/stable
Total 100.00 100.00 @RT/45°C
Feel (1-10,10 | 8.9 9.0
the best)
Procedure: Compatibility | Good Good
) m . . *Gloss was tested by a BYK Micro-gloss (60°)
Info a cleaned oqd sonlflzed vessel equipped with a propeller Gloss-meter. The maximurm value s 100
mixer, add all the ingredients of Part A+B, then heat up to

80 ~ 85 °C. Once melted, add Part C, blend well and check

dispersion. Pour info mold at 70 °C. FORMULATION 4 - MASCARA (W/0O)
Analysis of Lipstick Ingredients FM625.1 Control | FM&25.1A
w/lsododecane | w/Blend E
Analysis FL515 Control FM515A Part A W/W% W/W%
w/lsododecane | w/Blend E D.l. Water 14.89 14.89
SG. 0.906 0912 Disodium EDTA 0.10 0.10
Appecronce | Penny Candy | Penny Candy Potassium Sorbate 0.20 0.20
bullet-like bullet-like
el Point 43-51 456-55 Methyl Paraben 0.10 0.10
Hardness 50 54 Part B
Stability Good/good Good/good Nylon-12 2.50 2.50
@RT/45 °C IRIS?1-B-77499 4.76 4,76
Feel (1-10, 8.8 9.0 Brown Iron Oxide 4.04 4.04
10 the best) Isododecane 36.70 0
Compatibility | Good Good
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Bis Hydroxypropyl 0 36.70 Unipure Red LC381 AS 0.22 0.22
Dimethicone/ SMDI Unipure Black LC989 AS 0.07 0.07
Copolymer/ Intermer IPA 13-6 Polymer | 1.20 1.20
He_lgn:;mnmoxwrsmcms Excel Mica JP-2 1.48 1.48
Silquat J2-88 700 700 gﬁntom? 38V 1.20 1.20
Silmer G162 7.00 7.00 enonip g.5. 9.5.
Silube 316 3.00 3.00 Total 100.00 100.00
Part C
Carnuba Wax 4.00 6.00 . .
Candelila Wax .00 6.00 Procedurg: Combine Part A and mix well, heat up fo 75~80
Ozokerite Wax 2.60 2.60 °C. Combine Part B and blend well then heat up to 75~80
Beeswax 3.50 3.50 °C. Add Part A into Part B while agitating quickly to obtain a
Propyl paraben 0.10 0.10 homogeneous mixture; contfinue to mix for 10 minutes. Cool
Part D batch down to room temperature.
Ammonium Hydroxide
Li?r?aEAmmomo] 0.56 0.56 Analysis of W/O Foundation
Phenonip 0.65 0.65 Analysis FM&28 FM&28A
Alloe Vera Oil 0.10 0.10 w/lsododecane | w/Blend E
Ginseng Exiract 0.10 0.10 Viscosity 28,000 42,000
Green Tea Extract 0.10 0.10 lcps)
Total 100.00 100.00 pH 5.70 5.70
Appearance | Ivory Ivory
Makeup Makeup
Stability Good/good Good/good
@RT/45°C
Procedure: Feel (1-10,10 | 9.0 9.1
1. Combine Part A and heat up to 75~80 °C. 2‘9 bes?’b'l' — =—
2. Combine Part B and heat up to 75 ~ 80 °C, blend well. ompatibity | Goo —
3. Add part Ainto Part B af 75 ~ 80 °C under mixing, keep
the temperature for 5 minutes, then cool down to room FORMULATION 6 — SUNSCREEN
temperature.
Add part C, Part D and Part E one by one under mixing. Part | Ingredients FS423Control FS423A
D w/lsododecane | w/Blend E
A WH/Wt % Wi/Wt %
Analysis for Mascara D.l. Water 54.30 54.30
Propylene Glycol 5.0 5.0
NaCl 1.0 1.0
Analysis FM$25.1 Control | FM625.1A MNazEDTA 0.10 0.10
w/lsododecane | w/Blend E B Isododecane 32.00 0
56, 0.944 0956 Bis Hydroxypropyl Dimethicone/SMDI | 0 32.00
on 501 .89 :‘.‘ogo;ymerﬂRIMETHYLSII.OXYSILICATE
. - 1:2.5
Appearance Black brown Black brown Silmer TTRIMETHYLSILOXYSILICATE-30T | 0 0
Cream Cream Silmer TTRIMETHYLSILOXYSILICATE-40T | 0 0
Stability @ RT/45C | Stable/stable Stable/stable Silube 316 6.00 6.00
Feel (1-10, 10 the 8.8 90 Ciz.5 Alkyl Benzoate 5.00 5.00
best) ’ Cioso Alkyl Acrylate 3.50 3.50
— Titanium Dioxide 2.00 2.00
Compatibility Good Good Octyl Methoxycinnamate 7.00 7.00
Benzophenone-3 5.00 5.00
Avobenzong 2.00 2.00
Phenonip 0.60 0.60
FORMULATION 5 - FOUNDATION c Fragrance qs. 9.
Total 100% 100%
Ingredients FM628Control FM628A Procedure: 1. Combine ingredients in Part B and heat up to
w/Ilsododecane | w/Blend E 70°C. blend Il Using Bamix mi H R h
Part A W/W% WIW% , blend we uslng amix ml.xer unti omogeneous, en
D1 Water 46.43 16.43 heat up to 75 ~ 80 °C. 2. Combine Part A mix well and then
Glycerine 3.00 3.00 heat up to 75 ~ 80 °C. 3. Add Part A into Part B slowly under
Sodium Chloride 1.00 1.00 mixing, keep mixing for 5 minutes after finish addition, then
Part B cool down to 45 °C and high shear for 1 minute at 20,000 rpm.
Silube 316 5.00 5.00 4. Add Part C into batch and mix well.
Isododecane 31.00 0
Bis Hydroxypropyl 0 31.00 Analysis of W/O Sunscreen
Dimethicone/ SMDI
Copolymer/ Analysis F5423 FS423A
TRIMETHYLSILOXYSILICATE w/lsododecane | w/Blend E |
(]_2 5) Viscosity [cps) 16,000 21,000
L pH 6.20 6.20
Argcm Oi| 200 2.00 Appearance White Cream ‘White Cream
Siltech CE-2000 2.98 2.98 Stability Good/Good Good/Good
: : @ RT/43°C
Unipure White LC981 AS 3.68 3.68 Feel [1-10, 5.0 9.
: 10 the best)
Unipure Yellow LC182 AS | 0.74 0.74 Compotnity | Good Gond
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FORMULATION 7 - CONCEALER Analysis of Concealers

ingredients FM629 Control | FM629A Analysis FM629 Control | FM629A
w/lsododecane | w/Blend E
w/lsododecane | w/Blend E 5G 0.925 0.93]
Part A W/W% WIW% . . .
. pH 6.71 6.72

Silmer Q20 3.69 3.69 Appearance | Warm Warm
Silwax D02 0.92 0.92 Beige Beige
Lanclin Oil 0.65 0.65 Paste Paste
Silwax J215M 4.61 4.61 Stability @ RT Good Good
Isododecane 31.52 0 Stability @ 45 | Good Good
Bis Hydroxypropyl Dimethicone/SMDI | 0 31.52 “C
Copolymer/TRIMETHYLSILOXYSILICATE Feel 8.9 9.0
(1:2.5) (1-10, 10 the
Silmer TTRIMETHYLSILOXYSILICATE-30T | 0 0 best]
Silmer TIRIMETHYLSILOXYSILICATE-40T | 0 0 Compatibility | Good Good
Siltech F100 1.00 1.00
Hydrogenated Polyisobutene 2.02 202
Dicaprylyl Ether 327 397 TEST METHOD FOR NON-TRANSFER PROPERTY TEST FOR PERSONAL
White Ozokerite 164/170 3.41 3.41 CARE PRODUCTS
Beeswax 10.14 10.14
Microcrystaline Wox 222 222 Method: (Adapted from US Patent 20120276034A1)
Part B A. 1. mm thin uniform film of color cosmetic product was applied
1oz . 21.03 21.03 on a 2x3 inch leather sheet, the cosmetic samples on the leather
Yellow Iron Oxide 2.95 2.95 sheet were allowed to rest at ambient conditions for about one
Red Iron Oxide 0.77 0.77 . . .
KMP-590 461 2.6] hour. Using a pipette, drop three drops of vegetable oil onto
Part C samples located on the right side of the leather sheet. Using
\BfETAceicﬂe gvg; g-g; another pipet, drop three drops of water onto the left side of the
Total 100.00 100.00 leathersheef. , ,

B. Samples on the right side are used to determine the oil fransfer

resistance while samples on the left side are used to determine

Procedure: the water transfer resistance of the sample cosmetic composition.
Combine Part A mix well then heat up to 75 °C under C. Separately for the oil and water sections, distribute the oil or
mixing. Add Part B, keep mixing for 10 minutes and then water evenly over the surface of each cosmetic film sample using
blend well until homogeneous, check pigment dispersion cosmetic brush applicators, brushing lightly.

until no particles can be seen from two glass slides. Then D. Allow the solvent to remain on the film undisturbed for about 15
cool down to 50 °C, slowly add Part C under mixing, keep minutes.

mixing for another 5 minutes, pour batch into jars. E. Using a lint-free wiper, carefully blot excess solvent from the

products from renewalile sources

DESIGNING INGREDIENTS

~FORABETTER LIFE

CLASSIC, SPECIAL & SUSTAINABLE ESTERS

MILD SURFACTANTS

OUR PRODUCTS ARE PREDOMINANTLY MADE FROM NATURAL OILS Nn-cosmetics

DERIVED FROM RENEWABLE RESOURCES VISIT US @ BOOTH B170
17-19 APRIL 2018
AMSTERDAM (NL)

Temix Cleo 5 /1 www.lemixoleo.com / global€temixolao.com
Head office: Via Piero Portaiuppi, 17 - 20138 Mitano - italy - ph «39 02 5088431 - fax +30 02 50004300
Production site: Via Giuseppe Garibaldi, 10 - 40012 Calderara & Reno, Bologna - laky



surface of each cosmetic film sample. Apply as little pressure as Evaluation of Long Wearing/Transfer Resistance for Cosmetics

possible during this step. Products
F. Cut two disks from a clean, white Styrofoam dinner plate using
a 1.0 inch diameter circular punch. The surface and edges of " Sample [water oil
each disk should be smooth and even. Transfer Resistance o
G. Firmly attach with double-sided adhesive tape each disk from | Eye Stay w/lsododecane |45 25
step (F) to the bottom surface of a 2 lbs weight. B e D conomee |90 &9
H. Set the weight on top of the cosmetic samples applied to L/TRIMETHYLSILOXYSILICATE (1:2.5)
the leather surface from step (A) above so that a first disk is in [Tipstick w/lsododecane [50 35
i i 1 H 1 1 Lipsfick w/BIS HYDROXYPROPYL 8.5 &0
contfact with the oil section of Th§ ﬁlfn. (i.e., the rlghf side of the D‘E'E‘;;]‘(EON&,SMD COPOLYMER
leather surface) and a second disk is in contact with the water | [TRIMETHYLSILOXYSILICATE [1:2.5)
section of the film (i.e., the left side of the leather surface). It [ Tipgioss wisododecone [55 Y
is important to position the weight gently so that excess force Lipgloss w/UR 85 80
. . S050/TRIMETHYLSILOXYSILICATE (1:2.5)
beyond 2 Ibs is not applied. _
I. Grasping the top of the 2 lbs weight, carefully rotate each disk EOUf‘-gG’EO““'ﬁgdwew"e ' ;-? ;g
oundafion w, . .

through 360 degrees while maintaining the 2 lbs force on the 5cga,f’.gl.‘.?ETHYL5|_OXYS|LICATE [1:2.5) ’
film. Do not lift or press the weight into the film during the rotating | - :

. i . . . | Mascara w/lsedodecane | 60 20
motion to the weight. The entire 360 degree rotation is preferably Mascara w/UR ] 90 40
completed within a time interval between 3 and 5 seconds. SOSO/TRIMETHYLSILOXYSILICATE (1:2.5)

J. Lift the weight straight up off the film surface and carefully
remove the disk from the weight avoiding damage fo the disk.
K. Color fransfer on each disk is visually assessed. The negative
control using control samples (with Isododecane), which means
it has minimum non-transfer property. The scale used is from 1 to

REFERENCES

Yu et al, U.S. Patent 8,691,2092 issued April 8, 2014.

1.
. . 2. YuetalUS. Patent 9,114,096 issued August 25, 2015.
10 and 10 is the best, which means totally non-transfer. 3. Yuetal UsS. Patent 9,308,221 issued Apri 12, 2016,
4.  Yuetal US. Patent 9,333,223 issued May 10, 2016.
CONCLUSIONS 5. Fevola, Michael SCC Course, Film-forming Polymers in Cosmetics
and Personal Care, 2015 slide 6.
1. Blending BIS HYDROXYPROPYL DIMETHICONE/SMDI 6. Fevola, Michael SCC Course, Film-forming Polymers in Cosmetics
COPOLYMER and TRIMETHYLSILOXYSILICATE results in a and Personal Care, 2015 slide 7.
considerable improvement of the formulation in terms of rub 7. Zhang, David; O’Lenick, Anthony and Vrckovnik; Richard Effect
resistance and fransfer resistance. of Organo-functional Additives of Silicone Elastomers, Euro
The suggested ratio of BIS HYDROXYPROPYL DIMETHICONE/ Cosmetics October 2014.
SMDI COPOLYMER at 1 part as provided to 2.5 parts of 8. Zhang, David; O'Lenick, Anthony and Vrckovnik, Richard; MQ

TRIMETHYLSILOXYSILICATE.

resins in personal care applications, Personal Care, July 2014.m

Future of Formulations.

in Cosmetics Summit

16-17 May 2018 | Barcelona, Spain

Technical & Marketing Approaches of Ongoing and Forthcoming
Formula Developments

Claim a 1 50/0

Registration Discount
Quote SFFe4dMKTG

Supporting Partners:

Event Partner:

SePPIC

For sponsorship enquires:
Krisztina Maria Szabo

For more information or Registration:
Mado Lampropoulou

+44 20 3141 0607
MLampropoulou@acieu.net

+44 20 3141 0603
kszabo@acieu.net

70 H&PC Today- Household and Personal Care Today-vol.13(2) March/April 2018



Y CPhlchina [ P-mec ]

20 - 22 June 2018 - SNIEC, Shanghai - China
Trade Show /N_'\\ China Pharma Week
18" edition "‘x\"_'/" 19 - 23 June 2018

CPhl & P-MEC China is the biggest and most comprehensive
Pharma event in Asia. Take part to do business in the giant
Chinese market.

Access the largest representation of the

Chinese Pharma market in 1 location: New in 201 8

QQ APls Environmental Protection
and Clean Room Technology
% Pharmaceutical -
Machinery | Natural Extracts = %
ﬁ Biopharmaceuticals pay Excipients Formulation ﬁ Exc, p' en ts
Fine Chemicals and Animal Health & Feed ™ i
W ~ Pharma Excipients event

@ Finished Dosage Formulation

GCRO & CMO Brazilian Pavilion
“ Laboratory Equipment ’ e
§ Packaging Equipment n Polish Pavilion
=§ & Material =28 Pharma Logistics A
Quick Facts:
Expected
in 2018 45,000+ 3,000+ 120 100+
pharmaceutical exhibiting countries onsite conferences
professionals companies participating & activities

Organised by
Register now to attend

CPhl & P-MEC China 2018 [ (@ cphicom/china 4 S UEEN




