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Sample Preparation

Common commercial products containing PDMS were dissolved in THF at a 
concentration of approximately 5%. Products included skin and face creams, 
hair conditioner and personal lubricant. The samples were gravity filtered 
through 0.45u PTFE filters. Various polymeric standards were prepared at 
1mg/ml in THF for comparison.

Instrumentation

Agilent Technologies 1290 Infinity II System 1: High-Speed Pump with low 
dispersion kit (G7120A), Multisampler with Multiwash feature (G7167B), 
Multicolumn Thermostat (G7116B), Diode Array Detector (G7117B), equipped 
with a 10-mm path length Max-Light standard flow cell, V(σ) = 1 μL, 1290 
Infinity II ELSD with Peltier thermostatted nebulizer and drift tube (G7102A) 

Data collected and processed with OpenLab Chemstation A.02.02 SR2

Agilent Technologies 1290 Infinity II System 2: Flexible Pump (G7104A)  in 
place of G7120A

Mobile Phases A: Acetonitrile B: Tetrahydrofuran C: 50/50 H2O/ACN 
Gradients: 30/70 C/B to 100% B and 30/70 A/B to 100% B 

Injections: 2ul

Flow rate: 0.8ml/min, 1 ml/min, 1.5 ml/min

Column: EC-C18, 1.8u, 

3.0x100mm column (PN 959758-302)
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Results

Polydimethylsiloxane (PDMS, Dimethicone) is a polymeric organosilicone 
that is a stable and relatively inert compound.  It is frequently added to 
medical wipes, lotions, shampoos, conditioners and other personal care 
products to aid in skin protection due to its lightweight emulsifying 
properties and inertness. PDMS is also a defoaming agent used in 
pharmaceutical and food processing. Product quality, R&D and competitive 
analysis require analytical methods to qualify/quantify these products. 
Present methods used by many of these manufacturers include FTIR and 
GPC, which don’t give all the necessary information. UHPLC with UV/VIS 
and evaporative light scattering detection (ELSD) offers a powerful 
approach to dimethicone analysis. The gradient elution method of analyzing 
complex samples can provide valuable information about their composition. 
Many of the additives in these products are low molecular weight UV 
absorbing compounds while the Dimethicone will not respond to UV 
detection. Reversed phase elution with DAD and ELSD can give information 
on sample additives as well as information on silicone content. The ELSD 
utilizes a blue laser and thermostatted drift tube and nebulizer for more 
determination of nonvolatile or semi-volatile analytes. Compounds do not 
require a chromophore nor do they need to be ionized. It is important to 
investigate sample solubility for the cloud point retention mechanism as the 
primary mechanism of the method is solubility. The focus of this application 
is UHPLC analysis of the silicone, but the method could also be optimized 
to analyze the earlier eluting, non-polymeric compounds.

Figure 1. Structure of Dimethicone with limited chromophoric 
functional groups provide poor UV absorbance

Figure 3. 1290 Infinity II UHPLC with 1290 Inf II ELSD, 1300 bar

Figure 2. Common products containing PDMS

Figure 4. GPC elution of silicones of varying MW gives limited information based 
on degree of polymerization

Figure 8. Reversed phase elution with DAD and ELSD can give information on sample additives as well as information on silicone polymerization 
(Sample Injections offset for overlay)  

GPC analysis of polymers is common, but most polymers of similar molecular weight co-elute by GPC analysis (Figure 4). The cloud point retention mechanism can 
be used, using reversed phase gradients, to resolve not only polymers but the polymer additives and components in personal products and in other products 
containing PDMS (Figure 5). Deformulation of various products can be useful using this technique, although it is not the focus of these experiments. The focusing of 
the polymer on the column by the cloud point mechanism can result in high resolution separation of the polymers. These experiments focus not only on the analysis 
of the PDMS, but on fast elution of the polymers for higher throughput on the UHPLC. The chromatograms demonstrate the non-polymeric products, eluting early in 
the chromatogram as they are typically low molecular weight compounds, that often are often UV absorbing and can also be seen with the DAD. Dimethicone 
retention time and peak shape will vary depending on the degree of polymerization, therefore the standards used should contain the actual PDMS used in the 
analyzed product. These standards were not available from the manufacturers at the time of this experiment and a generic medical grade PDMS standard was used 
for identification. Other polymers of varying molecular weight were included and show the versatility of this technique for identification of many different polymers.

Figure 7. LOD for PDMS on the 1290 Infinity II ELSD

Figure 6. Method optimization for polymers in Gold Bond Crème Sample on UHPLC

Figure 5. Reversed phase elution with DAD and ELSD can give information on sample additives as well as information on silicone polymerization. The UV and ELSD 
channels are shown for Sarna Skin Cream and Wet Lubricant. This separation demonstrates the potential for both the low molecular weight non-actives as well as the 
polymeric compounds.  

The Agilent 1290 Infinity II UHPLC with 1290 Infinity II ELSD provided a rapid and sensitive reversed phase UHPLC method for the analysis of dimethicone in 
common personal care products including hair conditioner and skin protecting creams. This method was optimized for fast elution of dimethicone in 2.5 minutes by 
utilizing the cloud point elution mechanism.  With this method it is possible to analyze dimethicone and other THF-soluble polymers. Future work would include 
optimizing the ELSD settings for higher flow rates and obtaining true standards for the dimethicone present in the samples. The experiment could be expanded to 
include confirmation and quantification of the all resolved components.

All samples were dissolved in THF at approximately 5% solution then filtered through 0.45u PTFE syringe filters. The sample prep was revised to include gravity 
filtration rather than pressure filtration as this caused problems with system pressure. After revising the sample prep there were no pressure issues. The samples 
were injected into a high enough concentration of acetonitrile or acetonitrile and water mixture to precipitate the polymer on the column until the gradient increased 
in strength enough to re-dissolve the polymer for gradient focusing and elution via the cloud point mechanism. Initial experiments for fast method development were 
run on System 2 with a Poroshell 120 EC-C18 2.7u, 3.0 x 100mm column. The column was then exchanged to a fully porous 1.8u, EC-C18 on System 1. 

Method 2 was from 50%B-100%B over 6 minutes. Method 2 was optimized for speed (Figure 6) and the PDMS was resolved in 2 minutes. The increased throughput 
on method 2 was due to increased flowrate from 1 to 1.5 ml/min.  The Resolution was maintained in the optimized method, but the sensitivity of the ELSD signal was 
slightly diminished by the increased flow rate. The method time was reduced to 3 minutes.  The sensitivity of the 1290 Infinity II ELSD is far superior to RI and 
surpasses other ELSDs as an extremely sensitive detector for the PDMS with a LOD of 25ng (Figure 7). The UHPLC method ELSD channel provides excellent 
resolution of Dimethicone with the lower molecular weight polymers eluting earlier and good resolution of the oligomers and discrete compounds (Figure 8).
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